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CITY OF COVENTRY 
WATER DEPARTMENT 
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of salary per annum and 8 per cent. Lg 4 


The appointment is to fill a vacancy on the 
t staff of the undertaking, but all sopeint 


are, under 


rules, to be rary only and for the durati f 
the war, Lt RI ee will be reconsidered. 7 
Cand: be Chartered Civil Engineers 


vi 
with orks . The 

Re gg 
drawing-o ee! and supervise the distribution side 


the n appointed will pe pequined to pass 8 

med: examination, to contribute on the a 

acale to the Superannustion Fund established by Br the 
Council under the Superannuation Acts. % 

devote the {Whole of his time to the duties of of the 





api tment. 
ications, endorsed ‘‘ Chief ineer 

Assietant.”* stating age, qualifications, reat 
occupation and rience, and 
copies of not more bree Teens ietinentane 
maak Sa Mandy, te brn oN 
no! 0} el 1941. 
form of application will issued. ” 

Cen , either directly or indirectly, will be a 


d. 
NORMAN J. PUGH 
A.M. Inst. €.E., M. Inst. W.E., 
Water Engineer 


The Council House, and Manager. 


Coventry, 
16th January, 1941. 7062 
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MR eR gg 

e E i 
Dept. Ff han t firm on on i 
Second-hand Reconditioned ical Plant and 
Power Units. 


Give full details of experience and sa ired. 
Address, 7075, The Engineer Office. a 7095 A 





LARGE P. and Old- og 
MANUFA G Dy ae 

with several Factories, REQUIRES MAN of camel 

ability as Administrator and with sound penetionl 
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All correspondence dealing 
and Subscription Matters 


28, ESSEX STREET, STRAND, LONDON, 


with Editorial, Advertising 
should be addressed to: 
W.C. 2 





Remittances and Letters 
should be sent to: 


**THE ENGINEER, 
c/o The Pitman Press, 
Lower Bristol Road, 


dealing with Accounts 


”” Accounts Dept., 


Bath, Somerset. 








SITUATIONS OPEN 


SITUATIONS WANTED 





S7° TOREKEEPER, Used to i brand 
He =. 8to: — Hh required by 


large A 
applicants please send fall 
particular 7 Address, 7083, The 
A 





ORKS MANAGER WANTED for General Engi- 
neers and Iron Fi in Manufac- 
ture of Machine Tools in the N idlands. Man 
a heeeutive ability, able to Control all They 
State previous manage ence, age, 





and a Foquired. Addon P3023, The S gangineer 
Office. P3023 a 
Hee FITTING SHOP FOREMAN REQUIRED 

for Factory near Huddersfield engaged in 
making Bie precision \Mashine 


cations invited 
ability and wide capa nal 


is, &c. Appli- 





obtain maximum 
of and 





roduetion.. Give’ full “details 
required. ‘Serge 


INGINEER (Age 38), at Present on Safety Work, 
DESIRES POSITION offering more scope, such 
imilar Executive Post. 
Twenty-four ” general lence at home and 
abroad in machine shop practice, plant lay-out and 
construction, Le ag eg and marine engineer on 
steam and Diesel. Last three years executive position. 
Tech. pa a Sy free in one month. 
Address, 7088, The Engineer Office. 7088 B 





INGINEER (30) ay POST with Pro- 
gressive com) Experienced boilers, com- 

ss Diesels, ectric motors, bore well pump’ 
t present works engineer at small. chemical 


A 
works.—Address, P8025, The Engineer O 





Man You are Sockins is 7 Se those 








ya we Mech. E M.LA.E., M.I. Mar. E., 


&c., mech. elec. (47), expert production, 











opaietice, cost reduction, management, sa. 
’ rt period or permanency.—Address, 
P3020, Office. P3020 B 
SPECTIONS. — Glasgow ENGINEER, Central 
office, car, 10 years’ inspection, 22 years’ wide 
ce heavy engineering, now inspection 
work mot one importance, THER 
wo in Scotland of similar nature.—Address, 
P3022, The i Office. P3022 B 
SUB-CONTRACTING 
WANTED 





Grane MANUFACTURERS with ie Loe Cos Conte 
are PREPARED to ACCEPT 8S 
for Bulk Quantities of Springs, Tension and Oo:- 
ression, from Round Wire (9 to 18 S.W.G.); also 
mall Strip Pressings, Wire Forms and Shapes, &c. 
Works are Fully A.L . approv: ved. 

Inquiries to ELSON and ROBBINS, i. kane 
Eaton, Nottingham. 


wos WANTED by Leeds Firm—All Kinds 
Fabricated Steelwork, Tanks, Vessels, Elec- 
trically Welded or Riveted.—Address, 7072, — 
Engineer Office. 7077 








OFFERED 





ey WANTED to Take On MANUFACTURE 
RANGE of CENTRIFUGAL CLUTCHES. Cast- 
ings and Working Drawings furnished. — Address, 
7078, The Engineer Office. 7078 MO 





MACHINERY, &c., WANTED 


ANTED, COLD SAW, Approx. 2ft. Dia., 
oe 2in. thick, for a a from 3in. by 
to 6in. by 6in.—Address, 7 . The a 

P 





W 





Was, PLATE SHEARS for Shearing BuHet- 
rw st Steel, “ mm. thick, 40/45 tons tensile. 
SHEARS for 4ft. wide plates, angle of 

blade 23 deg. 
sate NE SHEAR for 6ft. wide plates, angle of blade 


Machines to be arranged with direct motor drive 
for A.C., 440-volt, 3-phase, 50 iods, and to be 


ensure a straight clean cut edge. 
Early delivery is very important. 
Address, 7085, The Engineer Office. 


7ANTED, 140-kW Diesel-driven ALTERNATOR 
SET, 400 v., 3-phase, complete with Switch- 
one. and Meters, second-hand.--State delivery and 
to § (B GHAM), Limited, 
Chartord Mills, Saltley, Birmingham. 7087 F 


LFRED HERBERT, Ltd., Coventry, PAY BEST 
PRICES for SECOND-HAND MACHINE 

in condition, by first-class makers. 

or ‘phone, and our representative will 


8781 Coventry; Telegrams, ‘“‘ Lathe, 
1002 F 


7085 F 








call. 
*Phone : 
Coventry.”’ 





PLEASE OFFER US 
YOUR SURPLUS MACHINES 


pipet Deslem te atte ee 
our books for all wom machines for 


F. J. EDWARDS, LTD., 
359, EUSTON ROAD, LONDON, N.W.1 
Telephone No.: EUSton 4618 
Telegrams : » Norwest, London.” 
Flatten Rolls, deal with plates 
tp, to about, et 7 ah Also ¢ vel 6 > laroer 
esel preferred. 


x — FRED WATKINS, 
oleford. Glos. 675 
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. PATENTS 


ING’S PATENT AGENCY, Lid. 
A.I. Mech. E.), Patent Agent. 

book and Consultations Free. —146a, Queen Victoria 
Street, London, ECs. *Phone, City 6161. 5634 8 


HE PROPRIETORS of BRITISH PATENT =. 
475,508, relating to “* Im rovements relati 
Products,” DES ai to ENTER i. 
NEGOTIATIONS with one or re firms in Great 
Britain for the SALE of the PATENT RIGHTS or for 
the GRANT of LICENCES to manufacture under 
royalty.— Enquiries to be addressed to D. YOUNG & 
Chartered Patent Jara, 21, Bourne End 
Road, Northwood, Middlesex 7061 H 
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Annual Subscription Rates 
(including postal charges). 


BRITISH ISLES ...£3 5 0 
GARADA... ... ... £3 3 0 Thick Paper Ed. 
£218 6 Thin Paper Ed. 
ABROAD... ... ... £3 7 6 Thick Paper Ed. 
(except Canada) £3 3 0 Thin Paper Ed. 





“THE METALLURGIST.” 
This Sup t, which deals with the 
Practice of both ferrous and non-ferrous, is 
publiined free withthe last losus’ of f THE ENGINEER 
each alternate month. Next date, February 28th. 


ADVERTISEMENTS. 


“Engineer Newspaper, Estrand, London.” 
Tel, Central 6565 (1@ lines). 


W.G. BAGNALL, LTD. 


STAFFORD 
London Office: 32,VictoriaSt.,S.W. ‘Phone: 1882 Abbey. 


BUILDERS OF LOCOMOTIVES 
or Wlglam Wwontaasahp sad Mater 
MAKERS OF 
Tipping Trucks, Sugar Cane Wagons, Turntables, 
Switches, &c. 
See Ilustrated Advt. alternate issues. 








RRR 
HARRY F. ATKINS 
M.. MECH. E. 
CONSULTING ENGINEER 
(MACHINE TOOLS & PROCESSES) 


OLD FLETTON 
PETERBOROUGH 















YOUR 


WORKPEOPLE 
ARE 


WILLING— 


willing to help the RED CROSS 
by contributing One Penny each 
week from their pay to the 


RED CROSS 
PENNY A WEEK 
FUND. 


But before they can give prac- 
tical expression to their willing- 
ness you are asked to do your 
part by giving facilities for the 
voluntary weekly deduction to 
be made. 


This may cause you some incon- 
venience, but you won’t mind 
that. Youwill notstand between 
your staff and the urgent needs 
of a great cause. 


24,000 EMPLOYERS 


are making it pcssible for 
3,000,000 workers to: rovide the 
RED CROSS with a regular 
additional income with which to 
meet all emergencies. 


Enormous sums are being spent 
in aiding air raid victims—a 
special obligation. The Penny-a- 
Week contributions means so 
much to this essential Red 
Cross service. 

Give your employees the chance 


to join this host of wifling helpers 
—Phone Chancery 5454. 


Red Cross thanks this newepaper 
Sor the free gift of this anrveuncement, 















The TRON £ 


yses 


Among the firms that have increased pro- 


duetion with the help of &6.C. lighting are.. 


Beeston Boiler Co. Ltd. - Cargo Fleet Iron Co. Ltd, 

Colvilles Ltd. Dorman Long & Co. Ltd. - Leys 

Malleable Castings Ltd. : Richard Thomas & Co. Ltd, 

Skinningrove lron Co. Ltd. * South Durham Steel 
& Tron Co. Ltd., etc., ete. 


STEEL industry 






A typical GEC 
lighting installation 


The G.E.C. manu- 
factures a wide 
range of fittings and 
equipment for In- 
dustrial Illumination 
and expert guidance 
on Factory Lighting 
is available from 
G.E.C. specialized 
Itluminating 
Engineers. 


Cousull the &E.C. 


FOR ANY STANDARD 


Adut. of The Genetal Electric Co. Lid., Magnet House, Kingsway, London, W.C.2. 


OF [ILLUMINATION 








MACHINE 5 5 FOR 
Pa ty no - oft 
Nose Blen 


Waving & Grooving 


, ROS ROSEDOWNS 


TO We Ign, 
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Esek al 
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A Seven-Day Journal 


New Atlantic Flight Record 


A NEw time record for the crossing of the Atlantic 
Ocean has been set up recently by Captain Pat Eves, 
an experienced British Airways pilot lent to the 
Ministry of Aircraft Production, who was flying a new 
type of Ametican bomber destined for the service of 
the Royal Air Force. The previous record, we may 
recall, was 10 h. 33 min., and was set up in September, 
1937, by the Imperial Airways flying-boat ‘‘ Cambria ” 
during an experimental flight from Botwood, New- 
foundland, to Foynes, in Eire. Although the new 
time cannot be stated, nor can the points of starting 
and arrival be revealed, the new time of crossing 
must be extremely good, as the pilot, we are given 
to understand, bieakfasted before leaving the 
American aerodrome, and had tea in this country. 
That a new record has thus been established is the 
more satisfactory, as pilots who are engaged in the 
trans-ocean ferry service do not set out to break 
records. It is now well known that numbers of 
American aircraft of varying types are being success- 
fully flown across the Atlantic Ocean. Not only 
British pilots, but also Americans and Canadians aie 
engaged in this important work, and consistently good 
crossing times are being kept up. The larger type of 
machine, such as the Boeing “‘ Flying Fortresses ” can 
be easily flown to their new destination, but in some 
other types of aircraft it is usual to build in auxiliary 
fuel tanks for the Atlantic crossing. This practice 
has been demonstrated on more than one occasion. 
According to an American air expert, a careful record 
of cross-Atlantic crossings and accidents caused by 
mechanical failures has been kept, and the results 
show that less than 1 per cent. of aircraft would be 
lost in making the Atlantic crossing under their own 
power. 


Canada’s War Industry 


Mr. Howe, the Minister of Munitions and Supply 
in Canada, who travelled with Lord Halifax on the 
battleship H.M.S. ‘‘ King George V,” proceeded to 
Washington to attend a conference of the North 
American Supply Committee which is being held 
in that city. In astatement made before the meeting 
he referred to his visit to Great Britain, and said that 
during that visit plans had been completed on a large 
scale for the transfer of certain British war industries 
to Canada. As a result of the investigations made, 
Mr. Howe said that there would now be an immediate 
expansion of the industrial war programme, which 
would mean the construction of some new factories 
and the enlargement of others. The Department of 
Munitions and Supply in Canada would, he said, 
concentrate upon the task of accelerating the output 
of weapons and supplies for Great Britain, for which 
there was the most urgent need. The British Govern- 
ment, he said, was very pleased with Canada’s output 
of various types of ammunition and motor vehicles 
for military use. Those vehicles were now being 
turned out at the rate of 600 units per day. It was 
likely that new types of mechanised equipment for 
the Army would be soon made in Canada, while other 
war programmes which would be speeded up included 
the shipbuilding programme and the production both 
of artillery and aircraft. His visit to England with 
his officials had, he said, enabled them to gain an 
appreciation of the situation which could not have 
been gained in any other way. Particularly valuable 
information had been obtained with regard to the 
best use of machine tools. 


Institution of Mechanical Engineers 


Last Friday, January 24th, was the occasion of 
the presentation by the Institution of Mechanical 
Engineers of the James Watt International Medal 
to Dr. Aurel Stodola, Hon. M.I. Mech. E., of Zurich, 
Switzerland. The actual meeting at the Institution 
was preceded by a luncheon at Grosvenor House, 
Park Lane, attended by the Council and its guests, 
among whom were included His Excellency the Swiss 
Minister, Monsieur Walter Thurnheer, the Hon. Vincent 
Massey, High Commissioner for Canada, and Mr. 
Ota Vojp‘sck representing the Czechoslovak Govern- 
ment in London. Dr. Stodola, it should be mentioned, 
was recommended for the award not only by technical 
societies in Switzerland, but also by similar societies 
in his birthplace, Czechoslovakia, and in Canada. 
Mr. Asa Binns, President of the Institution, wel- 
comed the guests in a brief speech from the chair, 
and Monsieur Walter Thurnheer replied. At the 
meeting which followed at the Institution, Mr. Binns 
first announced the award, emphasising its inter- 
national character and expressing regret that Dr. 
Stodola was unable to be present in person to receive 
it on account of age and infirmity. He then called 
upon Dr. Guy to present the Appreciation of Dr. 
Stodola, which we reprint on another page. The 
medal was then formally presented to Monsieur 





Thurnheer, who in reply promised to transmit it to 
Dr. Stodola in Switzerland. Mr. Stanier then pro- 
posed a vote of thanks to Monsieur Thurnheer for 
attending the meeting and undertaking the task of 
conveying the medal to Dr. Stodola. In seconding 
this vote, Lord Dudley Gordon pointed out the 
insignificant effect that war had upon _ the 
true progress of science and engineering. There 
followed a short interval before the ordinary business 
of the Institution was begun. The Thomas Lowe 
Gray Lecture by Dr. 8. F. Dorey, entitled ‘‘ Progress 
in Marine Engineering as Influenced by the Classifica- 
tion of Ships,” was then presented by Mr. W. D. Heck, 
Dr. Dorey himself being unable to be present owing 
to indisposition. We begin to print an abstrict 
from ths lecture on another page of this issue. 
Major Gregson and Mr. Bruce Ball proposed and 
seconded a vote of thanks to the author, which was 
carried with acclamation. 


A New Road Transport Scheme 


AN important step to increase the efficiency of 
goods transport for war purposes was announced by 
the Ministry of Transport on Thursday, January 23rd 
The broad principles of the new scheme, which affects 
road transport, have been formulated in collaboration 
with the Road Haulage Consultative Committee. 
The Ministry of Transport will operate the scheme 
with the assistance of qualified men experienced in 
the industry, who will be invited to join the Ministry 
for that purpose. Under this scheme the Govern- 
ment will hire vehicles primarily to carry traffic on 
Government account. The running and maintenance 
of the vehicles will remain in the hands of the owners, 
but an official organisation is to be set up, staffed 
partly by Civil Servants and partly by experts 
taken from the industry to control traffic operation. 
By these means it will be possible to give ready 
priority to the rapid movement of Government goods 
and to ensure that full and continuous use is made of 
the carrying capacity of the vehicles. The Govern- 
ment has often found that existing methods are 
wasteful and this arrangement will enable a more 
efficient system to be established. Recent events, 
moreover, have shown it is desirable to be able to 
switch transport from one place to another to meet 
sudden demands with a minimum of delay, and in 
short thenew scheme aims to give effect to priorities, 
to promote flexibility and to ensure expedition. The 
scheme has resulted from sixteen months’ experience 
of the emergency organisation set up for road trans- 
port on the outbreak of hostilities and of the operation 
of the Meat Transport Pool. The emergency organisa- 
tion will continue and will only be superseded in part 
by the new scheme. As a first step arrangements 
will be made by the Ministry of Transport with other 
Government Departments, such as the Ministries of 
Food and Supply, for carrying regular blocks of 
Government traffic. Any expansion thereafter will 
depend upon the measure of its success, though, 
whether it expands or not, it will have to enter the 
field of commercial haulage to a certain extent. 
Otherwise it would hardly be possible to make the 
fullest use of the carrying capacity of the hired 
vehicles. In so doing, the Ministry does not, how- 
ever, intend to compete unfairly with the commercial 
haulier or to prejudice unfairly the post-war position 
of the goods-carrying industry. That point will be 
carefully watched in collaboration with the Road 
Haulage Committee. In connection with road trans- 
port, the Motor Agents’ Association has brought to 
the notice of the Minister of Transport the inade- 
quate provision which is being made for the main- 
tenance and repair of motor vehicles used in civil 
transport. It proposes that a Director of Road 
Vehicle Maintenance and Repair should be appointed, 
whose function it would be to co-ordinate through a 
central and regional organisation all matters relating 
to the repair and maintenance of road transport 
coming under the egis of the Ministry. 


The Gretna Junction Accident 


A COLLISION occurred at 6.9 p.m.- on November 
5th, 1940, at Gretna Junction, on the Carlisle and 
Glasgow L.M.S. main line. The 10.5 a.m. express 
passenger train, Euston to Perth, running at about 
45 m.p.h., struck the tender and wagons of the 
8.55 a.m. freight train, Shawfield to Carlisle, which 
was crossing the path of the express at the junction. 
The passenger engine was derailed and thrown on its 
side, and five leading coaches of the passenger train 
were derailed and badly damaged ; the tender and 
fifteen wagons of the freight train, which had almost 
come to a stand, were also derailed and the wagons 
wrecked, blocking all lines and causing extensive 
damage to the permanent way. The driver of the 
express was killed and two passengers succumbed 
to their injuries later. In addition, forty-one pas- 
sengers and the fireman of the express were injured. 





In his report on the accident, Colonel A. C. Trench 
states that there is a direct conflict of evidence 
between Signalman Dickson, of the Gretna Junction 
box, and Driver Stewart, of the goods train, and there 
appears to be no possibility of other confirmatory 
evidence to support either side. Colonel Trench says 
he cannot do more than offer an opinion based on the 
apparent probabilities. He considers that it is more 
likely that Signalman Dickson, anxious not to delay 
the express, may have changed the road in the face 
of the goods train, not realising that it was too close 
to be able to stop clear of the junction. The alter- 
native explanation, which he considers to be less 
probable, is that Driver Stewart, expecting the signals 
to be pulled off as he approached, took no proper 
steps to control his train until he was too close to be 
able to stop at the outer home, and actually overran 
this signal by some 600 yards, after which he arranged 
immediately with his fireman and his guard that 
they should support his unusual story of the inner 
distant having been pulled off in his face. 


Auxiliary Training in the Engineering 
Industry 


A NEw leaflet (P.L.82), which has just been issued 
by the Ministry of Labour and National Service, 
gives particulars of a scheme for auxiliary training in 
employers’ workshops for wartime work in the engi- 
neering industry. This type of training, it is pointed 
out, is additional to the training undertaken by 
employers for their own needs, and no trainee is 
subsequently placed in employment with the firm by 
which he or she is trained. The leaflet emphasises 
the advantages of training on the job. The courses, 
for which men, women, boys, and girls can generally 
be accepted from the age of sixteen upwards, do not 
last longer than eight weeks, and during that time the 
trainees work for the normal factory hours of the 
works in which they are trained. Allowances are 
paid by the Ministry during the period of training. 
A number of these courses, the leaflet states. ale 
already in operation, but more recruits, both men and 
women, are urgently needed in order that existing 
courses may be filled and new courses started. 
Inquiries or applications for training should be made 
at any employment exchange, where copies of this 
and other training leaflets are available. These 
leaflets can also be obtained directly from the Ministry 
of Labour and National Service, Montague House, 
Whitehall, London, 8.W.1. 


Larger Timber Supplies 


In an announcement made at the end of last week, 
Major A. I. Harris, the Timber Controller, said that 
more timber had been secured for war purposes since 
France capitulated last summer than at any equiva- 
lent earlier period of the war. There was now, Major 
Harris stated, timber to be had for all essential 
purposes. Much of the deficiency caused by the loss 
of markets nearer home had been made up from 
Canada, with additions from the United States. 
Australia, Portugal, Brazil, and other parts of the 
world. In order to save the long sea voyage round the 
Pacific Coast from British Columbia supplies were now 
being brought by rail across North America. Major 
Harris estimated that already some 250,000 tons had 
been thus transhipped by the railways of Canada and 
the United States. It also happened, he said, that the 
expansion of home production had reached such a stage 
last summer that by August it already amounted to 
five times the peacetime production. On Tuesday last, 
replying to a question in the House of Lords on home 
timber supplies, Lord Portal, the Joint Parliamentary 
Secretary of the Ministry of Supply, said that the 
Ministry was directing all its efforts to reducing the 
imports of wood and increasing the use of home- 
grown timber. In the first year of the war imports 
were reduced by more than half of the ordinary pro- 
gramme ; and in the present year it was proposed to 
reduce them by at least 33 per cent. on the first year, 
and it was hoped to achieve even more. Production 
of home-grown timber during the first year of the 
war was increased approximately four and a-half 
times; this year it was hoped to increase it seven 
times. It was only fair to say that at the beginning 
of the war the figure was not very large. One of the 
difficulties was to get the various Departments to 
take in their specifications hard wood from England 
rather than imported wood, and an Assistant Con- 
troller had been appointed specially to ensure that. 
This year he hoped that all pit props would be sup- 
plied from home-grown timber. The railway com- 
panies had recently agreed to make use of home- 
grown oak for sleepers and other purposes. He would 
welcome any suggestions for increasing the use of 
home-grown timber. Great help could be given if 
people would adjust their specifications to the hard 
woods of which there were goodly supplies in this 
country. 
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The Ross Dam, U.S.A. 


No. I 


\HE Department of Lighting of the City of 

Seattle, Washington, placed in service during 
the first half of last year the initial stage 
of the Ross dam. Originally the structure was 
referred to as the Ruby dam, but the name was 
changed to do honour to the late James Delmarge 
Ross, Canadian born, who was, in fact, for long an 
inspiring leader in building up the city’s munici- 


unit, rated at 33,000 kW, was added in 1929. 
Water for the Gorge plant is diverted by a rock- 
filled, timber-crib weir at a point upstream that 
affords an operating head of 270ft. The water is 
directed into a tunnel, 11,000ft. long and 20-5ft. 
inside diameter, driven through solid granite. 
From the lower end of the tunnel the water is 





carried by three steel-lined penstocks, 10ft. in 
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FiG. 1—-MAP OF SEATTLE AND THE SKAGIT RIVER 


pally owned and operated electric generating 
plants. 

Seattle began to equip itself in 1902 when the 
citizens of the community voted a bond issue to 
cover the building of a hydro-electric plant at 
Cedar Falls, 36 miles to the south and east of the 
municipality. The object was to bring about 
eventually Seattle’s independence of the electric 
public utility that completely controlled the busi- 
ness of supplying electric current for lighting and 
power. In 1903 J. D. Ross joined the municipal 
organisation, and he remained nearly continuously 
in that service until his death on March 14th, 1939. 
It was Mr. Ross who conceived and successively 
planned for the development of the water power 
resources of a section of the Skagit River, where 
high heads were available, and the flow ample to 
make possible an ultimate development in three 
projected generating stations of an aggregate of 
1,120,000 H.P. 

The Cedar Falls plant on Cedar River—see 
accompanying map—has an installed capacity of 
50,000 H.P., and that station began operation in 
October of 1904. Later, when still more current 
was needed, the city built a steam generating plant 
of 7500 kW in Seattle on the east shore of Lake 
Union, within the municipality, and this plant was 
finally increased in capacity to 30,000 kW in an 
effort to meet the continually growing demand for 
municipally developed electric energy. 

Utilisation of the Skagit River as a source of 
power was first achieved with the construction of 
the Gorge plant, which began operating in Septem- 





ber, 1924, with two 30,000-kW units. A third 





diameter, to the three units in the power house. 
These machines were designed to operate at a head 
of 375ft., and they will do so when the timber-crib 
weir has been supplanted by a masonry dam that 
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FiG. 3—STAGES IN ERECTION OF ROSS DAM 


will assure a gross head of 385ft. This dam is to 
be built when the Ross dam attains its full height 
in the future. Contemporaneously, a second rock- 
driven tunnel, approximately 28ft. in finished 





diameter, will carry additional water to the Gorge 
plant, in which will then be installed two other 
units, each of 75,000 kW, and the aggregate output 
of the plant will then be 240,000 kW. The Gorge 
plant is situated on the Skagit River, 78 miles 
upstream from the mouth, and current generated 
there is transmitted to Seattle by a line 100 miles 
long. 

The next step in the city’s programme of 
utilising the Skagit River was the building 
of the Diablo dam in Diablo Canyon, a high 
constant-angle arch concrete dam, which was 
finished in September, 1930. That structure 
is an immense wedge-shaped body of 350,000 











cubic yards of concrete anchored within a 


Fic. 2—First STAGE OF ROSS DAM IN SERVICE 


narrow gorge flanked by precipitous walls of 
granite. The dam is 389ft. high and has a crest 
length of 1180ft. It furnishes operating water at 
an average head of 307ft. to the units in the power 
house established on Reflector Bar, below the 
dam. The power house was not built and equipped 
ready for service until November, 1937, at which 
time the two generating units, each of 66,700 kVA, 
began transmitting current to Seattle. Each unit 
is driven by a water wheel rated at 95,800 H.P., 
when working under a head of 325ft., and the units 
are therefore operating below their maximum 
designed rate. Water from the Diablo Lake flows 
first through a rock-driven tunnel, 19-5ft. in 
diameter and 2000ft. long, to a differential surge 
tank, and then descends through two steel pen- 
stocks, 15ft. in diameter and 500ft. long, to the 
two installed generating units. Current is trans- 
mitted over a double circuit 240,000-volt line, con- 
sisting of aluminium cables, reinforced with steel, 
that cover a distance of 121-8 miles to a sub- 
station in the heart of the industrial district of 
Seattle. The Diablo dam is 7-5 miles upstream 
from the Gorge plant, and Diablo Lake has a length 
of about 6 miles, and a storage capacity of 90,000 
acre-feet, of which 60,000 acre-feet may be used 
to regulate the flow to either or to both the Diablo 
power house and the Gorge plant. 

The key feature of the Skagit development is 
the Ross dam, which, when erected to its maxi- 
mum projected height, will make it possible not 
only to operate the existing generating units in the 
Diablo power house and the Gorge plant at their 
full designed capacities, but will make it practicable 
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and advantageous to increase the number of gene- 
rating units in each of those hydro-electric stations. 
Also when the Ross dam reaches its third stage or 
ultimate maximum height of 653ft. above its 
base elevation of 1075ft., then a power house is 
to be erected immediately below the dam, and in 
it are to be installed four 90,000-kW vertical 
generating units, which will operate at an average 
head of 470ft., the water reaching the four units 
initially through two rock-driven tunnels, 24ft. 
in diameter and 600ft. long. There will be four 
100,000-kVA transformer banks, which will step 
up the current to 240,000 volts for transmission to 
Seattle over two double-circuit transmission lines. 
The conductors will be of 795,000 circular mil 
aluminium cable, steel reinforced. The lines will 
have a length of 110 miles to the North substation. 

The Ross dam is situated about 1-5 miles below 
the mouth of Ruby Creek and at the headwaters 
of the reservoir formed by Diablo dam. It is set 
in Skagit Canyon, where the normal course of the 
river narrows and is flanked by high granite walls. 
At its ultimate height, the Ross dam will bring into 
being a lake 30 miles long and from | to 3 miles 
wide, and will provide a storage capacity of 
3,200,000 acre-feet. It is estimated that it will 
be able to hold an amount equal to the average 
flow of the river upstream of the dam for more 
than 500 days, and that it will permit the regula- 
tion of the stream flow, so that all of that flow may 
be utilised for the production of power. The gross 
operating head will be 505ft. The crest at the 
ultimate stage will be about 1650ft. in length and 
at a height of 653ft. above the lowest point of the 
basal keyway. 

An accompanying diagram of the dam at its 
three stages of erection, Fig. 3, indicates the work 
recently finished up to El. 1365, as well as the con- 
crete to be placed in raising the height of the 
structure to El. 1515 at the second stage, and 
El. 1728 for the final and climacteric stage. In 
the end the Skagit River project will make possible 
a development of 1,120,000 H.P. 

While the primary purpose of the Department of 
Lighting of the City of Seattle has been utilisation 


aim has been to safeguard the region downstream 
in the Skagit Valley from the ravages of recurrent 
flood waters, due to heavy precipitation and the 
melting of the snows on the tributary water- 
shed of the towering slopes of the Cascades Moun- 
tains. The lower Skagit Valley contains about 200 
square miles of very rich farming land, built up of 





therefore of great economic importance. At its 
final height, the Ross dam will create a basin 
capable of holding fully two-thirds of the waters 
of the greatest possible flood, that conclusion being 
based upon known records covering 136 years of 
flood periods on the Skagit River. All ordinary 
floods on the upper Skagit River would be arrested 








FiG. 5—SUSPENSION BRIDGE AND CAR 


glacial silt in the form of a delta of fertile soil, 
hundreds of feet deep. In that valley, in Skagit 
County, more than 21 million dollars are invested 
in the dairy industry alone, and the district sends 
to market annually quite 20 million dollars worth 





of the Skagit River for power generation, still the 


of farm products. Protection of the region is 





Fic. 4—DIABLO DAM AND POWER - HOUSE 











FERRY LANDING BELOW ROSS DAM 


and rendered harmless by the Ross reservoir, and 
the basin would keep in check even an abnormally 
large flood until the crest of the flood in the lower 
river had passed onward. 

The contracts for the erection of a transmission 
line for construction purposes and for building the 
first stage of the Ross dam were let in August, 1937. 
The contract for the foundation step of the first 
stage of the dam was awarded to the General-Shea- 
Columbia Construction Company at a cost of 
3,967,785 dollars. That figure covered a dam that 
then was to be reared to a height of but 225ft. 
Subsequently, the structure was increased 65ft. 
in height by raising the concrete body to El. 1365. 
All told, the City of Seattle has spent approxi- 
mately 6,700,000 dollars as the dam now stands 
completed in its first stage. The outlay covered 
work that had to be done by the city in clearing 
the site and making it accessible. According to the 
estimates, raising the present structure 150ft. will 
entail the further expenditure of about 3,700,000 
dollars, and the engineers of the Department of 
Lighting place the final cost of the dam, with the 
third stage finished in the neighbourhood of thirty- 
five million dollars. 

Although the Ross dam is to be the dominating 
and the controlling feature of the Skagit develop- 
ment, the work that has been required in pro- 
gressively harnessing the Skagit River has necessi- 
tated that the Gorge plant should be the first to be 
erected. The extreme ruggedness of the Gorge 
section of the river and the remoteness of the 
region made it necessary to start as near the bottom 
as possible and to use the facilities for each 
development as an aid in carrying forward the 
work at the next point of operations farther 
upstream. 

The city of Seattle had to build a standard-gauge 
railway 21 miles long from an existing railhead to 
reach the site where the Gorge plant is reared. 
Again, it was necessary to extend the line 7-5 miles 
farther upstream to the scene of operations on the 
Diablo dam, and at that terminal to construct an 
inclined railway on a 68 per cent. gradient, 600ft. 
long, to connect the railway in the river valley 
with the high-level trackage above, which led to 
the main working base on the dam. Loaded cars 
were thus raised and the carriage used was handled 
by a 400 H.P. motor. All these transportation 
facilities. have been utilised by the General-Shea- 
Columbia Construction Company, with some added 
facilities of its own, in doing the work on the Ross 
dam. A spur line was built to the shore at Lake 
Diablo, where a dock was constructed, that made it 
possible to transport by water materials and 
equipment to another landing, also on the right 
bank of the lake, about 1000ft downstream of the 
Ross dam site, Fig. 5. From that landing to the 








unloading point, at an elevation about 100ft. 
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higher, freight cars loaded with bulk cement were 
pulled up the intervening ramp by a hoist. From 
the unloading station the bulk cement was raised 
by pneumatic pumping to the concrete mixing 
plant, with its floor elevation about 200ft. above 
the lake level. Freight cars and other materials 
were moved to and from the landings on the lake 
by steel barges, pulled by a tug, that were assembled 





just upstream of Diablo dam. The city of Seattle 





built a 26,000-volt transmission line from the 
Diablo power house to the site of the Ross dam, 
which is about 1} miles below the point where 
Ruby Creek formerly met the Skagit River. About 
half a mile below the dam. site the contractor 
reared and equipped a thoroughly comfortable 
camp for a working force of something like 315 
men. 
(T'o be continued) 
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CLASSIFICATION OF SHIPS 


ROM the earliest times, merchants wishing to 
transport their goods by sea must have sought 
to cover themselves against the attendant risks 
by adopting some form of insurance. It is known 
that the Pheenicians, Greeks and Romans all 
practised marine insurance. There is a direct 
reference to the subject in the Justinian Code of 
the early sixth century, in which the premium to 
be charged for “* the perilous adventure of nautical 
insurance ”’ was fixed at 12 per cent. The practice 
was further developed by the Italian republics 
of the Middle Ages and later by the Hanseatic 
League, which introduced marine insurance into 
England through its London colony, the Merchants 
of the Steelyard. 

Origin of Lloyds —It was not until the end of the 
seventeenth century, however, that the business of 
marine insurance and shipping intelligence was 
placed on a regular and organised basis. At that 
time an innkeeper named Edward Lloyd, of Tower 
Street, London, seeing that his establishment was 
frequented mainly by shipowners and _ under- 
writers, commenced to collect and circulate among 
his patrons regular shipping news. This proved 
so successful that in 1696 he published Lloyd’s 
News, from which thirty years later sprang the 
world-famous Lloyd’s List. It is also probable 
that the early patrons of Lloyd’s Coffee House 
kept for their own guidance documents termed 
“ships lists,” written by hand and containing 
particulars of vessels which underwriters were 
likely to have offered to them for insurance. These 
lists were the forerunners of the subsequent 
Registers of Shipping, and in principle differed 
little from those in use to-day. The earliest 
printed Register in existence is dated 1764-5-6. 
The information was of a complete nature com- 
prising the former and present names of the 
vessels, those of the owners and masters, the home 
port and port of destination, the tonnage, the 
number of the crew and of the guns carried, the 
symbol of classification, and the year when last 
surveyed. Various symbols were adopted for the 
characters assigned to the different grades of 
vessels; thus the earliest notation was A, FE, I, 
O, U, referring to the hull, while the attached 
letters G, M or B, meaning “ good,” “‘ middling ” 
or “bad,” related to the equipment or outfit. 
Any alterations were originally made in pen and 
ink, but by 1775-6, at which time the familiar 
class Al appeared, they were set up in type and 
posted weekly by hand, a practice which is peculiar 
to Lloyd’s Register Book and which has been 
continued uninterruptedly down to the present day. 

Lloyd’s Register —The early Register was known 
as the Underwriters’ Green Book, but probably 
enjoyed some support from shipowners. In 1797, 
however, the basis of classification was altered in 
such a way as to make the character of a vessel 
entirely dependent on her age and place of build, 
irrespective of her intrinsic merit at the time of 
survey. Under this system also, Thames-built 
vessels were favoured at the expense of vessels 
built at other ports, with the result that ship- 
building enterprise outside the Thames was placed 
at a considerable disadvantage. Shipowners were 
dissatisfied at such an irrational system of classifi- 
cation and published a rival Register Book in 1799, 
which became commonly known as the Shipowners’ 
Register, or Red Book. This quickly gained in 
popularity and public support, until in 1801 the 
Red Book contained particulars of even more 
vessels than that of its older rival. Age and place 





_ * From the Thirteenth Thomas Lowe Gray Lecture “ Progress 
in Marine Engineerirg as Influenced by the Classification of 
Ships,’” delivered before the Institution of Mechanical 


Engineers, on January 24th. 
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of build were used as a basis of classification also 
by the Committee of the Red Book, albeit to a less 
extent than in the Green Book. Further, under 
the rules of both societies, no amount of repairs 
could reinstate a vessel which through age had 
lapsed from the first, or Al, class ; nor were there 
any rules for the construction and systematic 
survey of vessels, whilst the Surveyors were prac- 
tically uncontrolled in their decisions. This lack 
of sound principles provoked in increasing degree 
the hostility of a large section of the shipping 
community, until in 1823 a series of protest meet- 
ings was held for the purpose of urging radical 
changes in the constitution and principles of the 
Registers. It was not until ten years later, how- 
ever, that matters were brought to a head and a 
meeting was arranged between representatives of 
the two Registers with a view to conciliation. In 
consequence it was unanimously decided that the 
two societies should be amalgamated under the 
name of Lloyd’s Register of British and Foreign 
Shipping, and in 1834 the new Register com- 
menced its operations, its constitution and general 
policy being a great improvement on those of the 
parent societies. 

Under the new constitution, merchants, ship- 
owners, and underwriters were to have equal 
representation on the Committee, who were to 
have full powers to frame their own by-laws, not 
being inconsistent with the original rules and 
regulations under which the Society was estab- 
lished. The characters assigned were to be an 
indication of the real and intrinsic quality of vessels 
and were not, as previously, to depend on the 
place of build; further, such assignments of 
character were to be made, not by the Surveyors, 
but by the Committee itself after due consideration 
of the Survevors’ reports. 

The original constitution of 1834 has remained 
fundamentally unaltered down to the present day, 
any changes since introduced having been mainly 
in the direction of securing the widest possible 
representation of shipping, shipbuilding, engi- 
neering and steel interests on the Committee and 
in extending the Society’s activities to other 
countries. 


Matn PROPELLING MACHINERY 


At the commencement of the Society’s history 
in its reconstituted form, the regulations in respect 
of steamers were very brief and did not call for the 
survey of the machinery by the Society’s Surveyors. 
The rules were based on the Government Regula- 
tions then in force and merely required that the 
machinery should be surveyed twice yearly by a 
competent master engineer, who was to sign a 
certificate describing the condition of the engines 
and boilers. If considered satisfactory, the vessel 
would be eligible for a notation of M.C. (Machinery 
Certified) in the Register Book. It should here be 
noted that the classification of hull and machinery 
was not at that time made interdependent, as is 
the case to-day. 

In 1834 a typical installation in a steamer con- 
sisted of paddle wheels driven by side lever engines 
with a boiler supplying steam at a pressure of 
about 341b. per square inch! The successful 
introduction of the screw propeller about 1837 gave 
an added impetus to steam propulsion and paved 
the way for various new types of engines, including 
the direct vertical marine engine. The boilers in 
use at that time were of the box type. which was 
weak in design, and this, in conjunction with poor 
workmanship and methods of manufacture, pre- 
cluded the use of pressures above 25 lb. per square 
inch. At this time the heavy loss of life resulting 
from boiler explosions led the Committee to take 
steps to enforce more rigid compliance with the 
rules relating to the survey of machinery. Although 











it was not yet decided to appoint special engineer 
surveyors, a step in the right direction was made 
in the year 1869, when for the first time the engines 
and boilers were included as part of the vessel’s 
equipment and the assignment of the figure “1” 
of the vessel’s character was made conditional 
upon a satisfactory report from the Surveyors as 
to their safety and efficiency. 

Appointment of Engineer Surveyors.—By the 
year 1873 the greatly increased number of steam 
vessels impelled the Committee seriously to con- 
sider the question of the survey of machinery, it 
being by then fully realised that the efficiency of 
the machinery and boilers was no less vital to the 
safety of a vessel than that of her hull and equip- 
ment. As a result, in the following year the first 
fully qualified engineer surveyor was appointed and 
other appointments quickly followed. 

One of the first reforms recommended by the 
engineer surveyors was the prevention of accidental 
flooding resulting from a faulty arrangement of 
bilge pumping arrangements. There can be little 
doubt that many mysterious founderings prior to 
these improvements must be attributed to this 
cause. 

A valuable result derived from the appointment 
of an engineering staff was that from their reports 
on the scantlings of the machinery and boilers of 
vessels classed with the Society the Committee 
were very soon in possession of information as to 
the practice of the principal marine engineers in 
the country, and were therefore early in a position 
to formulate rules for the strength and con- 
struction of boilers, which rapidly gained the 
confidence of manufacturers. The first rules to be 
issued aimed chiefly at a standard of strength and 
safety in the more important respects, but placed 
no restrictions upon the design and proportions of 
engines, thus affording free scope to the many 
new ideas in propulsive efficiency. 

The services of the Society’s engineer surveyors 
being keenly appreciated by owners, the Com- 
mittee shortly after introduced the principle that 
the machinery of all new steam vessels to be classed 
with the Society should be constructed under the 
supervision of the engineer surveyors. Thus were 
the classification of hull and machinery made 
interdependent. The logical extension of this 
important step was the requirement issued in 1879 
to the effect that periodical surveys of the 
machinery of vessels were also to be carried out 
by the engineer surveyors concurrently with those 
held on the hull and equipment, and that a special! 
notation of M.S. (in red) should be introduced to 
indicate such inspections. Additionally, the 
boilers were to be subjected to annual survey after 
they were six years old. 

Constructional Materials —The introduction of 
steel made by the Siemens-Martin open-hearth 
process, about 1877, together with improved 
methods of manufacture, led to rapid developments 
in marine engineering in the next twenty years. 
Higher steam pressures were now possible and by 
1890 the triple-expansion engine was in general use 
whilst in that year the quadruple-expansion engine 
was first applied to the propulsion of large vessels. 
About this time also the water-tube boiler was 
being developed, although mainly for naval 
purposes. 

Following the satisfactory experience with steel 
for use in ships and boilers, greater attention was 
next given to forgings and castings. Prior to 1888 
only large iron forgings were examined at the forge. 
others being inspected after delivery. At this date 
a system of inspection of all large forgings and 
castings during and after the process of manu- 
facture was instituted, together with regulations 
for their quality, a change of system which proved 
of considerable benefit both to makers and pur- 
chasers. The regulations for the testing and 
inspection of steel material were revised, and these 
contained a list of the steel works recognised by 
the Committee for its manufacture. These regula- 
tions provided for a thorough supervision being 
maintained by the Society over the manufacture 
and testing procedure adopted at all steel works 
producing steel for use in classed vessels or 
machinery. At the same time, the Society pub- 
lished its first rules for the sizes of shafting. These 
were amended in 1900 in view of the increasing 
number of screw shaft failures, particularly in 
vessels engaged on Atlantic voyages in ballast. 

Steam Turbines.—The year 1897 must be regarded 
as a milestone in the history of marine engi- 
neering, in that it witnessed the triumph of Parsons 
with his world-renowned ‘ Turbinia” at the 
Spithead Naval Review, and from that time on- 
ward the Society was closely associated with the 
application of steam turbines to ship propulsion. 
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The beginning of the present century marked the 
extensive development of the use of the steam 
turbine in merchant ships, the classed yacht 
‘* Emerald,”’ built in 1903, being the first turbine 
vessel to cross the Atlantic. In 1905 there were ten 
classed turbine vessels of a total tonnage of 16,000 
gross tons in the Society’s Register Book, and by 
1908 this had increased to thirty ships of a total 
tonnage of 166,000, by which time it could be 
claimed that the steam turbine method of pro- 
pulsion in merchant ships had passed the experi- 
mental stage. Low-pressure steam turbines in 
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conjunction with reciprocating engines were also 
being introduced at this time. 

Gas Engines.—In 1906 the subject of gas engines 
for marine propulsion was first brought under the 
notice of the Committee, and in 1910 the classed 
vessel ‘* Holzapfel I,”’ of 260 tons, was constructed 
and fitted with a suction gas engine using anthracite 
coal as fuel and developing 180 H.P. at 450 r.p.m. 
The engine, which was not reversible, was con- 
nected to the screw shaft through a Foéttinger 
transformer, which not only reduced the revolu- 
tions to 120 per minute, but also made provision 
for reversing the direction of rotation of the 
propeller: 

Petrol and Oil Engines.—Meanwhile increasing 
attention was being devoted to petrol and oil 
engines. By 1908 more than 2000 British and 
American yachts had been fitted with internal 
combustion engines, and the possibilities of the 
use of these engines for the motive power of ocean- 
going vessels became evident. 

In the investigation and solution of the various 
problems which confronted the early designers and 
engine builders the Society was actively associated, 
and in particular Mr. Milton, the Society’s chief 
engineer ‘surveyor at that time, made a special 
study of the subject. The pooling of the available 
accumulated experience of many engine builders 
did much to advance the study of internal com- 
bustion engines, and enabled the Committee early 
to formulate rules for the shafting and for the 
construction of these engines. 

Heavy Oil Engines.—The year 1912 witnessed 
the construction of the famous motorship 
‘* Selandia ’’ and her sister vessel “ Fionia’”’ by 
Burmeister and Wain for the East Asiatic Com- 
pany. The performance of these two vessels was 
so successful that the prejudice which had, until 
then, existed among the more conservative marine 
engineers was in large measure dispelled, and pro- 
minent British, Dutch and Swedish owners soon 
followed the courageous lead given by the Danes. 
Conversions from steam to oil engines were also 
successfully accomplished and by 1914, when the 
Society issued its first rules for the construction and 
survey of Diesel engines and their auxiliaries, 
there were twenty-seven classed vessels so fitted 
and twenty others building to class, in addition to 
thirty-six classed motorships fitted with heavy oil 
engines of other than Diesel type. 

By this time also two-stroke cycle single-acting 
engines were being employed for ship propulsion, 
notably by Sulzer Brothers, of Winterthur. In 
1914 Doxfords, of Sunderland, introduced a two- 
stroke cycle opposed-piston engine which was sub- 
jected to an interesting shop trial of 34} days’ 
duration. In the course of the trial the Society’s 


and the results proved in every way satisfactory. 

It was in the period after the war of 1914-18 
that the Diesel engine may be said to have been 
developed in earnest. With the steadily increasing 
need for economy consequent upon falling freight 
rates and sharpened competition among the ship- 
building and seafaring nations of the world, it is 
not surprising that marine engineers quickly 
applied themselves to the task of perfecting a 
prime mover which held so much promise in the 
field of fuel economy. 








surveyors continuously checked the data obtained 


About 1921, there was a marked increase in the 
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horsepower per shaft of oil engines, and in the light 
of the experience gained since 1914 amendments 
were made to the Society’s existing rules for the 
sizes of straight shafting for Diesel engines. The 
early rules for such shafts were based substantially 
on torque fluctuation coefficients comparable with 
those found in steam reciprocating practice, but 
the Soviety’s wide experience had indicated that 
this was rather severe, in view of the much greater 
fly-wheel effect due to larger reciprocating and 
revolving masses in the engine itself. Accordingly, 
the rules were adjusted to allow for the greater 
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general satisfaction under all normal conditions of 
working. 

Further Developments in Steam-driven Propulsive 
Machinery.—In spite of the remarkable strides 
made in the development of the motorship since 
the end of the last war, continued progress also 
took place in other fields of marine engineering. 
Geared turbines, introduced to the merchant service 
about 1914, had increased to a remarkable extent 
by the end of 1918, and additional attention was 
being given to turbo-electric ship propulsion. 

In 1928 proposals for the fitting on board of 
pulverised coal-burning equipment were specially 
considered and a number of these plants was 
installed in classed vessels. Unfortunately, the 
success hoped for this method of burning coal did ° 
not materialise, and most of the installations were 
removed after a short period of service. Other 
efforts shortly followed to increase the efficiency of 
steam reciprocating engines, with a view to reduc- 
tion in coal consumption. 

There has also been a resurrection of the earlier 
proposals adopted by Sir Charles Parsons in 1911 
to deal efficiently with low-pressure steam by 
employing a low-pressure turbine in conjunction 
with steam reciprocating engines. The modern 
system employs the exhaust steam from the 
reciprocator to drive a turbine which is employed 
in one of the following four ways :—(a) Connected 
to main shafting by reduction gearing and hydraulic 
clutch—the Bauer-Wach system; (5) to drive a 
directly coupled electric generator which supplies 
power to a motor mounted on the shaft, as in the 
system developed by the Metropolitan-Vickers 
Electrical Company ; (c) by driving a steam com- 
pressor drawing steam from the high-pressure 
cylinder exhaust and delivering it to the inter- 
mediate-pressure cylinder—the ‘‘ Gétaverken ” 
system; and (d) to drive an electric generator 
which supplies current to an electric heater through 
which the steam passes from the high-pressure to 
the intermediate-pressure cylinder—the “ Lind- 
holmen ” system. To all these proposals the Com- 
mittee of Lloyd’s Register have given their con- 
sideration and approval. 


BorLeRs 


It was not until the appointment of engineer 
surveyors in 1874 that really serious attention was 
given to the condition of marine boilers. At this 
time, while wrought iron was almost exclusively 
used in marine boiler construction, Bessemer steel 








was used in a few instances for the shell plates and 
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Fic. 2—R. S. BOYER’S PATENT BOILER 


torque-smoothing effect in the oil engine as com- 
pared with the steam reciprocator. At the same 
time, special rules were adapted for oil engines of 
other than Diesel type, with maximum cylinder 
pressures varying from 200 Ib. to 550 Ib. per square 
inch. 

In 1930, as a result of the rapid advances in this 
type of engine and in the light of extended expe- 
rience generally, the Society’s rules were revised 
and brought up to date with the inclusion of rules 
for double-acting engines. As a basis for the rules 
governing the sizes of crankshafts, the maximum 
and mean indicated cylinder pressures, in con- 
junction with bore, stroke and span between main 
bearings, were adopted, and having regard to the 
complexity of the problem it may fairly be claimed 
that the rules in their present form have given 








furnaces. In 1877 the Wallsend Slipway sub- 
mitted a plan of the first marine boiler proposed to 
be made entirely of steel. Before giving approval 
special tests were carried out on the material, and 
were also applied in order to ascertain the actual 
strength of the flat plates stayed as proposed and 
of the riveted seams of the shell. A variety of 
tests on boilers also were specially carried out under 
the supervision of the Society’s surveyors. Longi- 
tudinal seams were tested and greater bearing 
surfaces of the joints found to be necessary ; com- 
bustion chambers were constructed and hydraulic- 
ally tested to prove the efficiency of the riveted 
seams ; the punching of rivet holes was demon- 
strated to be bad, and the beneficial effects of 
reamering punched holes and annealing plates 
were established. These tests, together with the 
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a ecumulated experience of the behaviour of}a sound basis, for the strength of cylindrical 
boilers in Service and a wide knowledge of the| boilers. Two boiler designs approved about this 
practice of boilermakers throughout the country, | period are shown in Figs. 1 and 2. 


enabled the Society in 1877 to formulate rules, on 


(To be continued) 








Dr. Stodola and 


the James Watt 


International Medal 


S recorded in a Journal note on the first page 
+4 of this issue, the James Watt International 
Medal was handed last Friday, January 24th, 
to the Swiss Minister, Monsieur Thurnheer, for 
transmission to Dr. Aurel Stodola, of Zurich, at a 
special meeting of the Institution of Mechanical 
Engineers. In the course of the meeting the 
President, Mr. Asa Binns, called upon Dr. Guy 
to present the Appreciation of Dr. Stodola that 
we here reprint. 


Professor Aurel Stodola, the Senior Honorary 
Member of this Institution, was born in 1859 
in a small Slovakian village in the shadow of 
the Tatra Mountains. A brilliant scholar from 
his earliest days, he graduated with highest distinc- 
tion at the Polytechnikum in Zurich. His practical 
training was obtained in the workshops of the 
Hungarian State Railways, followed at Berlin 
and Paris by further practical work and studies 
in technical, physiological, and economic subjects. 
After supervising the building of a leather belt 
factory for his father, he became a designer in 
the engineering department of Rustons, of Prague, 
who introduced the Corliss engine to Austria 
and enjoyed a considerable reputation as builders 
of the steam engine. With eight years of such 
practical work as a preparation, Stodola was in 
1892 appointed Professor of Mechanical Engineer- 
ing of the Swiss Polytechnikum at Zurich, where 
he has remained with such advantage to the land 
of his adoption that the eminent position occupied 
in engineering by so small a country as Switzerland, 
is due in no small measure to the skill and inspira- 
tion of his work and teaching. 

Watt's vital improvement of the steam engine 
began with studies of the sources of loss in the 
engines of his day in the light of the scientific 
knowledge then available. Stodola, also endowed 
with great analytical ability and a capacity for 
sure and illuminating experiment, isolated and 
studied the losses and structural elements of 
steam turbines in the light of the accumulated 
knowledge of thermo-dynamics, of the flow of 
fluids and of heat, of elasticity and of stress 
analysis, and constructed a scientific basis for 
steam turbine design which directly and materially 
aided its development and improvement. 

Watt gave the centrifugal governor to the 
steam engine. Stodola’s earliest scientific work 
was concerned with problems of the stability 
of governing by means of the servo motor which 
in steam turbine practice was added to Watt’s 
governor. 

If Watt by inventing the indicator enabled 
engineers to understand and measure what went 
on inside the cylinders of his engines, Stodola’s 
investigations and researches enabled the designers 
of his day to picture, understand, and calculate 
the operation of steam in the nozzles and blades 
which in the turbine replaced Watt’s piston and 
cylinder. He demonstrated experimentally the 
fallacy of the belief that velocities of steam higher 
than that of sound were associated with prohibitive 
loss. He established the correct principles for 
the design of divergent nozzles, and the moving 
blades which co-operate with them and explored 
and explained the significance of steam shock. 

Watt experimented on latent heat and the 
properties of steam, and discovered the importance 
of cvlinder condensation. Stodola experimentally 
investigated Martin’s suggestion that ‘ under 
cooling ’’ explains an anomaly of the expansion 
of steam in a turbine, and proved that with 
commercial steam condensation begins at expan- 
sion ratios much less than the “ Wilson line.” 

Watt was the first to employ a. slide rule in 
engineering calculations. Stodola employed many 
intricate mathematical processes in the solution 
of engineering problems and was the first to apply 
the Lanchester-Prantl theory to the flow of air 
in centrifugal compressors. 

The strength of the slow-moving parts of Watt’s 
engines was determined by the loads they trans 
mitted. In the fast-moving parts of the steam 





turbine such loads are small and the dimensions 
are controlled by stress arising from their own 
motion, or by their tendency to vibrate. In 
these new fields, Stodola, by his investigations 
and experiments on the critical speed of turbine 
shafts, of moving blades, and of loaded discs of 
practical form, and by his method of assessing 
stress in them, made straight the way of engineers 
engaged in developing turbines and high-speed 
machinery. 

But Stodola’s work has not been confined 
to the steam turbine. He has also followed and 
contributed to the development of the internal 
combustion engine. At an early date he intro- 
duced the gas entropy chart and the device of 
the kilogramme molecule in the solution of gas 
cycle problems. He produced analytical solutions 
to many of the problems arising in the theory 
and development of the gas turbine, and acted 
as consultant to Holzwarth for his development 
in that field. 

Stodola’s skill and integrity is such that the 
most eminent and competing manufacturers of 
many countries have not hesitated to seek his 





advice in their gravest and most intimate problems. 
Yet who, knowing Stodola, will not find a similarity 
in the characteristic modesty and meticulous 
caution in stating results which caused Watt, 
when, soliciting the help of Dr. Small, to write : 
““Remember, also, I have no great experience 
and am not enterprising, seldom chusing to attempt 
things that are both great and new. I am not a 
man of regularity in business and have bad 
health. Take care not to give any better opinion 
of me than I deserve; it will hurt me in the 
end.” 

Watt set himself to learn German as a mental 
exercise, and so that he might read certain books 
of engineering interest. Stodola has added 
English to Slovak, German and French, that he 
may enjoy intercourse with us, study our scientific 
and technical work, and delight in the rich heritage 
of our literature. One pleasing memory is of an 
evening in a small hotel in Bohemia with Stodola 
expounding the subtlety and wit of Samuel 
Butler to some score of engineers of a dozen 
different countries. 

Watt was tone deaf, for it is said that “ he did 
not know one musical note from another’; yet 
as a boy he made a model “ barrel organ,’’ and 
in later life mastered the theory of music so that 
he might build pipe organs for Scotch churches. 
Stodola acquired considerable proficiency in playing 
such organs, and throughout his life found solace 
and refreshment in his beloved music. They are 
alike, too, in that the vast total of work covered 
in their long life is a triumph of intense mental 
activity over physical frailty. 

In the name and memory of James Watt, we 
unite to do honour to Aurel Stodola, a great 
great engineer, a great teacher, and a great 
gentleman. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


> 


WAR AIMS 


Sir,—The thoughtful and inspiring article by 
Colonel Kitson Clark, and your Leader on it, both 
seemed to convey an invitation to others who have 
pondered the future of industry and the relations 
between those engaged in it to express their thoughts, 
perhaps as a contribution to the solution of urgent 
problems and to that further progress for which we 
are all hoping. 

Like Colonel Kitson Clark, ‘“‘ I entered the work- 
shop, sharing the full hours with the men, and so was 
admitted by them to the abrupt and kindly fellow- 
ship that we think is typical of our country.” 

Later I joined the ranks of managers, but have 
never attained the rank of ownership, and confess 
that I have never felt great ambition to do so. To 
this extent, my experience is incomplete. Like him, 
I have also watched with satisfaction ‘‘ the growth of 
mutual understanding,” although over a somewhat 
shorter period. I have also deplored the hampering 
of the outlook by those ‘“‘ vague [and, may I add, 
misleading ?] generalities, those irresponsible pro- 


mises put forward by respected authorities,’ and 
regret, with him, the absence of definition and 
analysis. a 


I conceive that the object and purpose of all 
industry is the provision for all the people of all the 
necessities—material, moral, and spiritual—of a full 
and happy life. The motives of those who engage in 
it vary from the need to ensure the bare necessaries 
of life to the artistic love of craft and desire to achieve 
interest in particular phases, the seeking of individual 
gain and ambition. 

I come now to the three proposals which he dis- 
cusses. 

(1) That the employees should share the profits. 

What is profit? Profit can be defined as the 
difference between cost and selling price; but to be 
correct this cost must be completely camprehensive, 
and include not only materials, labour, management, 
administration and taxes, but also provisions to 
cover losses by errors in every phase of activity and 
by changes in external conditions, as well as a fair 
and reasonable interest on the capital invested. 
Selling price must be taken to be the amount actually 
received by the concern for its product, after deduct- 
ing costs of selling and distribution. Considered 
thus, how many industrial concerns can really be 
said to have made any profit over a period of, say, 





thirty years ? This is not, as it may seem, an attempt 
to baulk the issue, but an attempt to analyse and 
state the problem. If there is no profit but a loss, it 
inevitably falls upon the owner of the business, 
because materials, labour, taxes, &c., have been paid 
for before it is discovered, and the only fund from 
which it can be taken is the capital invested, and—if 
the mistakes which have caused it have been dis- 
covered and their lessons can be and have been 
assimilated—future profits. 

It may be that selling prices have to be raised, 
even at the risk of reducing the markets, for, after 
all, the purchaser must pay the complete cost, and 
the cost can always be reduced, and without reducing 
wages. It may be noted that loss can be very often 
avoided by rigidly resisting the temptation to pay 
excessive dividends in good years, and by proper 
provisions for development and lean years, and the 
proper use of these reserves. I am aware that such 
reserves are falsely regarded as concealment of profits 
by some of the workers, and even trouble the con- 
sciences of some of those who make them, but this 
need not be. Here I would plead for a greater frank- 
ness and less secrecy in the matters of finance, cost, 
and reserves. As the result of experience, I am con- 
vinced that the best answer to the “ vague gene- 
ralities,” &c., is the improvement of the education in 
such matters of the great body of those working and 
otherwise intérested in industry. Such frankness will 
beget confidence, the necessity for reserves, even those 
for development, will be better realised, and the sting 
in the word profit will be neutralised. 

I would replace the first proposal, then, by “ There 
shall be no profits.” If, after all, errors on the safe 
side result in profits, the best way of using them is in 
the development of the concern. Thereby the 
investor is insured against loss, the workers get 
better conditions and more security, and the pur- 
chaser can buy more cheaply, products being more 
widely available. 

(2) That the employees shall take part in the 
management. 

The quality of industrial management has un- 
doubtedly improved during the past thirty years, 
partly as the result of the more conscious study 
of the art, as the result of the devising and spreading 
use of what may be called aids to management, and 
perhaps as the spread and raising of the standard of 
education and consequently of the broadening of 
outlook of all those concerned. 
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On the other hand, the changes and the progress 
that have been made have increased the difficulty and 
complexity of management, and have made a higher 
standard necessary. He would be a bold man, and 
almost certainly mistaken, who would say that it is 
easier to manage successfully an industrial under- 
taking to-day than it was, say, thirty years ago, or 
that this success is more generally achieved. One 
would rather say that to-day those responsible for 
management and direction need, not only all the aids, 
scientific or otherwise, but also all the active help 
they can get. The carrying out of the somewhat 
idealistic practices suggested under the discussion 
of proposal (1) will increase and not diminish what may 
be called their technical difficulties. 
How can the workers help ? In the first place, it 
will be conceded that every waged or salaried 
employee has a right to a voice in the fixing of his 
and his fellows’ conditions of service. This is also 
one of the functions of management. Secondly, if 
every employee, of whatever rank, has a truly 
co-operative attitude of mind, and in most cases, I 
am convinced, this simply means if he knows and 
realises both his own interests and his own duty, he 
can and will make helpful and constructive sugges- 
tions or criticisms, either with regard to his own or 
to a wider sphere, and those suggestions made in 
his own sphere are based on sure knowledge possessed 
by few others and are almost invariably valuable. 

I do not think it matters greatly whether or not 
the workers are given representatives on manage- 
ment committees or boards, because what they most 
need is-not power but knowledge; knowledge that 
their help is both needed and wanted and welcomed 
when it is given. However, the appointment of a 
representative would be a visible sign of this attitude, 
and would therefore increase the workers’ goodwill 
and confidence, and emphasise to them their sense of 
responsibility and duty. 

So I would write the second proposal : ‘‘ All workers 
shall co-operate in management.” 

(3) There should be no employer other than the 
State. 

If we had all reached the spiritual and moral state 
epitomised in Bellamy’s ‘“‘ Looking Backward,”’ it 
would not greatly matter whether the present system 
or the proposed one was in vogue. But, alas, we are 
all still ordinary human beings, with all the weak- 
nesses and proneness to err of our species. To make 
such a change, now or in the near future, would be 
to sacrifice much of the progress which has been made, 
without gaining anything in return. It would 
remove the local or concentrated effect of many of 
the motives and incentives which actuate most of us 
now, and would not immediately put anything in their 
place. Would frustrate or dissipate some of our 
higher impulses, and smooth out our individualities 
as no modern industries with their standardisation, 
mass production, or subdivision of tasks can or do. 


For a long, long time it would stop progress. May 
Heaven forbid it ! 
No. There are many and serious evils in our 


present system, and they can and must be cured. 
My opinion is that the best way to cure them is to 
separate, diagnose, define, and analyse them, speci- 
fically and individually, and when these processes are 
complete, the cures will almost certainly be obvious. 
Whatever may be thought of this effort, I sincerely 
hope that Colonel Kitson Clark’s article and yours 
may succeed in broadening and intensifying interest 
in these urgent problems, and result in some kind of 
concrete action. H. T. HinpaGe. 
Eyam, Derbyshire, January 23rd. 


TOWN’S GAS FUEL FOR PETROL ENGINES 
Stmr,—I entered this arena as a “free lance,” 


because Mr. Chamberlain’s mixture ratio of 4-1 to 1 
upset hitherto generally accepted figures by 100 per 
cent., and so far the correspondence has failed to 
extract either from Mr. Chamberlain or other autho- 
rity any full answer or definite expression of opinion 
for either side of the question, though it has been 
sought to draw many red herrings across the trail. 
Mr. Jones’ letter in your current number still avoids 
the issue. It, however, with your permission, calls 
for specific answers to his criticisms, especially as his 
final paragraph directly contradicts the wording of 
his earlier letter, and debate becomes impossible if the 
ground is thus changed. 

First, I contend that theoretical mixtures have no 
useful bearing on the actual ratio of gas to air required 
when running the engine. Some faddist of the future 
may claim to discover that argon as a constituent of 
air has been neglected, and that as a result theore- 
tically more or less gas is required. If he does, it 
will not alter the gas consumption or the fuel bill by 


Secondly, I did not overlook the volumetric effi- 
cieney of the engine in the test quoted, though not 
knowing what factor to allow I alluded to the reduc- 
tion of air by attenuation and conceded that it would 
tend to result in a higher gas ratio than the calculated 
1 to 8-6 based on swept volume without such allow- 
ance. Moreover, I intentionally, and rather generously, 
I think, deliberately neglected the compression space 
of 333 cubic inches, as with late exhaust valve closing 
and early air valve opening it is possible partially to 
scavenge this space by the inertia of the exhaust gas 
column, especially with a long exhaust pipe. Any 
such air trapped when the exhaust valve shuts is 
available for combustion, and would further weaken 
the mixture. 

Finally, Mr. Jones corrects me for assuming that 
his own result of 5-7 to 1 air to gas was obtained 
when working at maximum power, and now states 
that it was obtained when the engine was tuned for 
maximum ‘‘ economy.” I presume that this means 
maximum efficiency. 

I must therefore refer Mr. Jones to his own letter 
of December 9th, ult., from which the following is an 
extract :— 

‘* In the ease of a series of experiments on a National 
high-compression gas engine, tests were made from 
full load to no load with quality governing (that is, 
throttling on gas only), and the mixture strength at 
full load was found to be 5-7 air to 1 of gas, and at 
no load 11-88 of air to 1 of gas, and while the optimum 
consumption was obtained at full load, the no-load 
consumption was 44 per cent. of the full-load con- 
sumption.” The italics are mine. 

If ‘full load” does not mean full power, what 
does it mean ? 

When so many cars and other petrol engines are 
being turned over to gas fuel, it does seem to me of 
some importance to settle this controversy, and I 
suggest that it would be worth while to take an 
ordinary car engine and with the minimum of altera- 
tion to it arrange for accurately metering both 
the gas and air, and thus ascertain whether Mr. 
Chamberlain’s ratio or the 8-to-1 ratio is the more 
correct. I am quite ready to bow in submission, hand 
in hand with the shade of Sir Dugald Clerk, if I am 
wrong. INQUIRER. 

January 19th. 


PROPAGANDA BY BOASTING 


Srr,—Would Captain Edgar Smith not be on safer 
ground in championing the French as outstanding 
pioneers, lacking perhaps the dogged application 
which often requires still more inventive power. 

It would be easy to fill an issue with the names of 
German pioneers. I think it would be still more easy 
to do so in the cause of Britain, but, as the Editor 
implies, it would serve little purpose. The question 
is, I suppose, the extent, if any, to which German 
reputation is based on propaganda other than fair 
advertising. 

May I briefly refer to the history of the type of 
field glass ‘‘ developed by Abbe and Zeiss.’’ The 
prismatic glass was first invented by Professors Barr 
and Stroud. They submitted a patent specification 
covering many combinations of prisms, of which 
they preferred the Porro type. From the examiner’s 
reply they realised they had been anticipated by 
Porro. The application was therefore abandoned. 
Some months later Messrs. Zeiss patented their pris- 
matic binocular on the basis of the interocular distance 
hinge arrangement in its application to a prism 
binocular. The Porro system they used was already 
anticipated ; the hinge arrangement was not novel— 
it had been described by Father Cherubin. The 
combination was novel, and the patent a valuable one. 
Their great rival, Mr. Goerz, avoided the Zeiss 
patent during its lifetime by using a rack and pinion 
interocular gear. He produced, I believe, larger 
quantities than Zeiss. 

Ottmar Mergenthaler is cited as the German 
inventor of the Linotype. The editorial view of 
invention appears to be emphasised by the official 
statement of the company, which reads as follows :— 
‘* The first Linotype was the product of twenty years 
of patient co-operation of a small group of pioneers, 
who employed a watchmaker, Ottmar Mergenthaler.” 
Apportionment of credit in a controversial way is 
always difficult, and indeed better left alone. 

With Captain Smith’s dislike of self-praise at the 
expense of others, everyone must be in complete 
sympathy. Some of us in industry have, however, 
been forced to realise that propaganda by boasting is 
regarded in Germany as a legitimate commercial 
weapon of importance, encouraged and assisted by 
the Government as a policy which has benefited many 
of their industries. The same weapon was used as a 





to be conquered a Fifth Column holding the back- 


door key for admission of the enemy. We all know 
the methods of their Ministry of Propaganda, of 
which, I think, they were the first and true inventors. 
JAMES WEIR FRENCH. 
Glasgow, W.3, January 24th. 








American Engineering News 


Care of Oil-electric Locomotives 

With the rapidly increasing use of oil- 
electric locomotives on American railways, mainly 
for yard and shunting work, but also for general 
passenger and freight service, the mechanical depart- 
ments have had to design and provide special facilities 
for running repairs and servicing at the running 
sheds. In 1935 the Atchison, Topeka and Santa Fe 
Railroad introduced a locomotive having four twelve- 
cylinder ‘“‘ V ” type two-cycle oil engines of 900 H.P. 
each and two four-cycle engines of 90 H.P. for the 
auxiliaries. It also put in service a shunting loco- 
motive with a 600 H.P. oil engine. This railway has 
now seventeen high-speed oil-electric passenger 
engines, with a maximum speed of 118 m.p.h. and forty 
shunting engines. The electric transmission is a main 
limiting factor for continuous operation on heavy 
gradients, owing to the necessity for dissipating the 
thermal losses from the traction motors and gene- 
rators, as well as dissipating the heat generated by 
the oil engines. This second factor is a difficulty on 
account of the space limits, axle load limits and power 
required to drive adequate cooling apparatus. A 
special shop has been built at Chicago for handling 
the repair work on oil-electric locomotives, the equip- 
ment of which includes a crank-throw grinding 
machine for the oil engine shafts. Maintenance costs 
average 83d. per locomotive mile for oil engine loco- 
motives, as compared with 93d. for steam loco- 
motives. In train service a repair man rides on the 
locomotive and makes a complete log report, including 
all repairs and inspections required on the trip. He 
inspects the locomotive before departure, giving 
ample time to ensure proper performance of any 
work required. He also reports on mileage and 
service of such parts as cylinder heads and liners, 
pistons, traction motors, axles and wheels. Another 
specially trained man inspects the oil-electric shunting 
engines on the entire system, checking their operation 
and maintenance. The latest oil-electric locomotive 
on this road is a goods locomotive having four oil 
engines of 1350 H.P. each. 

American Airport Activities 

Planning and construction of airports—both 
civil and military—is one of the leading activities in 
the United States and is likely to increase and con- 
tinue for some years. Both the Army and Navy 
Departments of the Federal Government are busy 
with the expansion of their aviation facilities, includ- 
ing the construction of new airports and the enlarge- 
ment of existing airports. Civil airports. have been 
on the increase for some time, as commercial and 
private aviation grows and every city and town 
desires to be on or connected to the main airways. 
As most of these enterprises come to the Federal 
Government for financial aid, the Government 
exercises some control over them and limits its aid 
to those which are of potential value as adjuncts to 
the military airport system. To assist in reducing 
these municipal and other private airports to some 
uniformity in design and standardised requirements, 
the Civil Aeronautical Authority has been created. 
The progress of private aviation is shown by the 
increasing manufacture of light aeroplanes, which 





has risen rapidly to an output of 3000 in 1939 and a 
probable output of 5000 for the year 1940. Com- 
mercial aviation is also increasing rapidly, as a com- 
petitor of railway and motor coach travel. The 
programme for the expansion of civil airport facilities 
covers a period of six years and a net of some 4500 
airports adaptable to military purposes if required, 
the total cost being put at some £120,000,000. There 
would then be approximately 500 civil airports of 
the major class, 1600 of the medium-sized class and 
2500 of the smaller class. Those for municipalities 
will be planned by the cities, but in co-operation with 
Government authority, the cities to provide land and 
buildings, whilst Government forces carry out 
the earthworks, paving, marking and lighting. Thus 
airports are destined to represent an important 
feature in the construction industry. 








SynTHETIC PrTROL.—A new iron catalyst has been 
developed recently in the laboratory of Dr. Kita, of the 
Kyoto Imperial University. It is claimed to be quite as 
efficient as the German cobalt catalyst in the production 
of synthetic petrol by the Fischer-Tropsch and allied 
processes. The catalyst has now been successfully tried 
out on a small scale by a number of different investi- 
gators. The next step is the erection of a large pilot plant 
at a cost of 180,000 yen (donated by the Hokkaido Arti- 
ficial Petroleum Company), and which is to be built near 
Kyoto University. If the pilot plant results are satis- 
factory the Government and other large petroleum com- 








one cubic foot or one penny, so why worry with it ? 





preparatory war measure to provide in the countries 
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panies in the country are to adopt the new catalyst. 
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POST-WAR PROBLEMS 


it appears from an article printed in the January 
number of Mechanical Engineering that American 
engineers are beginning now to give thought to the 
industrial, social, and commercial problems that 
will certainly arise as soon as peace is re-estab- 
lished. Even if America succeeds in remaining to 
the end a non-belligerent, she will not escape the 
difficulties that will beset countries impoverished 
and disorganised by war, though she may find herself 
in a better position to cope with them. But this, 
at least, has to be remembered. Urgent as her 
isolationists may be that she shall keep out of the 
European War, there is no possibility that she can 
keep out of the European peace. Repercussion on 
her industries and trade will be unavoidable. Her 
financial commitments in Europe are on a vast 
scale. Those commitments will be affected not 
only by the terms of the peace, but, to a far greater 
degree probably, by political and _ sociological 
changes that are certain to take place in every one 
of the countries involved in the war. Aware of 


this fact, it is not surprising that she is beginning 
already to give thought to the problems that will 
face engineers and the engineering industries when 
the time comes to rebuild a world shattered by 





warfare and resolved to erect upon the ruins a 
new and better edifice than that which has fallen. 
The American spokesman was Mr. W. L. Batt, a 
Past-President of the A.S.M.E., and the occasion 
was the annual dinner of the Society, held in New 
York a few weeks ago. Mr. Batt passed in review 
the changes which are taking place in American 
industry under the pressure of military necessity. 
We are now engaged, he said, on a programme which 
would have more profound effects on America 
than the Four Years War, and would more deeply 
affect her “ relationships to a world whose make-up 
we cannot even clearly imagine.” Then, after 
touching upon the disadvantages of high import 
duties, for “‘ foreign trade must work both ways,” 
he outlined “the vital problems that this war 
and our national defence problem are creating 
for us.” He placed first Industrial Problems— 
what to do with excess manufacturing capacity ; 
then came Labour Problems—where to find jobs 
for the men trained for the production of wartime 
products ; Political, Financial, and Monetary 
Problems followed, amongst the first of these 
three being “ Who is to Own and Operate the 
Plants that the Government is Building or Paying 
for in one form or another ?”’ All these, and many 
more, he said, will present “staggering difficulties.” 
There are, he concluded, ‘“‘ dark days ahead unless 
we look realistically at what is happening around 
us.”” Then he passed on to make a concrete pro- 
posal. Let us quote a few of his sentences: 
“ Therefore it seems to me essential that we imme- 
diately create a small group of the ablest men in 
the country who would be charged with studying 
these long-range problems and working out solu- 
tions in advance. They ought to be set off in a 
corner by themselves, instructed to forget all about 
the immediate problems of procuring war material, 
except as far as it affects the future national 
economy. They should set to work now on the 
preparation of an industrial demobilisation plan. 
That might involve the discovery and 
development of new processes and new products 
for civilian consumption that could be manufac- 
tured on the same machines that now are turning 
out, or preparing to turn out, products that are 
useless in times of peace ; plans for the absorption 
of our newly trained labour in peaceful pursuits ; 
the fundamental policies of a foreign trade policy 
in a world that will be vastly different from that 
with which we have ever dealt before. This group 
would need inventors and research scientists, trade 
experts and fiscal experts, men of practical know- 
ledge and great vision. They should devote their 
entire time to the formulation of the best plans that 
could be evolved for the utilisation of our entire 
resources for the improvement of our standard of 
living, for the protection of our national economy 
from the repercussions not of war but of peace, 
for the conversion of the processes of economic 
waste to the processes of economic usefulness.” 
Whilst we fear that Mr. Batt’s plan is based on 
a plane unattainably high, we welcome his dis- 
course for the support it gives to a plea several 
times expressed in these columns that engineers 
should begin now to think about the problems 
that they will have to face as soon as the war comes 
toanend. We have no doubt that many engineer- 
ing firms, with the experience of the last war and 
the Armistice still corroding their vitals, are asking 
themselves how they are to re-establish their busi- 
nesses and to what new and good use they can put 
the equipment that they have installed to meet the 
needs of the day. But we are convinced that 
concerted action is needed. Not for a moment do 
we suggest that the individual enterprise of manu- 
facturers should be curtailed or restricted. Upon it 
we shall have to rely in the future, as in the past. 
But we see the ever-shortening shadows of changes 
which will affect the whole of the engineering 
industry, and we hold that engineers by corporate 
action should endeavour so to guide those changes 
that they may have as few ill effects and as many 
good effects as the wit of sensible men can win out 
of them. We are glad to see signs, small at present, 
of a movement in this direction. It would be pre- 
mature at this stage to say more. We are happy to 
know that partly as the result of our efforts, engi- 
neers are beginning to think of these things, and 
we trust that before loug we may be at liberty to 
make announcements of definite steps. Pro- 





foundly necessary as it is that engineers should 
allow nothing to deflect their energies from the 
pursuit of victory, it is almost as important that 
they should not find themselves unprepared for 
peace. 


The One Best Way 


THERE was, not so many years ago, a group of 
enthusiasts who preached that every human action 
ought to be performed in “the one best way.” 
The expert, it was argued, whether golfer or 
machine operator or anything between, owed his 
superiority to the perfection of his bodily move- 
ments, and anyone who would imitate them faith- 
fully might acquire an equal degree of eminence. 
To facilitate the acquisition of the desired skill, the 
movements of acknowledged masters were recorded 
by motion-study photographs, and analysed for 
the benefit of those who might wish to emulate 
their performances. We are not aware of any 
noticeable improvements in the standards of either 
work or play that can be attributed to the cult of 
the ‘‘ one best way.” Indeed, the apostles of the 
creed would have preached with more conviction 
had they shown themselves capable of carrying out 
the actions of everyday life in an identical manner 
—writing, for example, in a facsimile script and 
eating a meal without waste of energy in super- 
fluous motions. In spite, however, of the exagge- 
rated importance it attaches to movements as 
compared with the workings of the brain that 
directs them, the theory of the one best way 
contains, nevertheless, a certain amount of truth. 
The drill sergeant, when inculcating methods of 
handling a rifle “‘ by numbers,” has no doubt about 
it. The skilled mechanic, when demonstrating to 
an apprentice how a hammer and chisel should be 
used, also shows his belief in the principle. Both 
would claim support from the proverb that there is 
a right way and a wrong way to do everything. 
But the proverb takes into account only two alter- 
natives, and says nothing about the almost 
infinite number of other methods, most of which 
could not be classified as either right or wrong 
without reference to the circumstances of each case. 

To hundreds of firms up and down the country 
who are now undertaking work of a kind new to 
them, the question of the one best way, in so far as 
manufacturing methods are concerned, is one of 
very great importance. The articles to be made are 
unfamiliar, and very often the machining involved 
has little or no resemblance to anything customary 
in the works. Even such an apparently simple 
thing as an H.E. shell can present a multitude of 
problems to a firm whose normal products are of 
an ordinary peacetime nature. Starting with the 
forging, what number of operations are required 
to produce the finished shell, and in what order 
can they best be performed? By what sort of 
devices can the work best be held for turning, 
boring, shaping the nose to form, and other pro- 
cesses ?- How long should each operation take, or— 
more practically—how many machines must be 
allotted to each operation for a given weekly out- 
put ? These are typical of the questions for which 
answers have to be found before any firm can start 
quantity production. Even the best all-round 
mechanics, without previous experience of the 
work, are unlikely to hit upon the best way of per- 
forming each and every operation at the outset. 
Advice as to manufacturing methods is, of course, 
generally obtainable from technical members of the 
staff of the Ministry for whom the products are 
destined, or from some main contractor for whom 
the work is being carried out. But, however for- 
tunate the firm may be in getting advice, the latter 
will mostly be verbal, scrappy, and ‘frequently 
contradictory. Time will be needed to get the 
programme of operations decided on, more time to 
discover such defects as will almost certainly 
exist, and still more time to remedy them. Finally, 
the firm will arrive at what it considers a satis- 
factory output from the machines and operating 
staff engaged, and production will then proceed 
normally. But even when stable production 
conditions are attained, there will always remain 
the question whether the output is as high as it 
should be for the number of machines and personnel 
employed. This can best be judged by making 
comparisons with the performances of other firms 
engaged upon the same work. Information of this 
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kind is not kept secret in wartime, and those who 
have reason to be proud of their output are only 
too willing to share their experience with others 
working with less efficiency. For this, however, it 
is necessary that the firms with an output below 
what is possible should realise that their production 
figures are capable of improvement, and this is by 
no means always the case. During the last war, 
in order to provide a basis for the allocation of 
labour to plants where it would be most efficiently 
employed, an immense amount of data relating to 
productivity was collected, and much of this 
should be available to-day. The weekly output 
divided by the number of persons directly or 
indirectly engaged in production of any particular 
article was found to vary remarkably between 
different works, and this wide discrepancy in 
efficiency was frequently attributable to the variety 
of the methods employed. That a similar state of 
affairs exists to-day there can be little doubt. 
Broadly speaking, it may be stated that for any 
firm with the normal equipment of machine tools 
there is one best way of making any article required 
in quantities. It is, moreover, a fair assumption 
that the firm with the greatest output per man or 
per machine has, at any rate approximately, dis- 
covered this way, and no greater assistance could 
be given to amateurs in the same field than to 
furnish them with full and detailed particulars of 
the best existing practice. Generalities are of no 
use. Every operation should be taken in order and 
described clearly, together with the nature of the 
tools employed. Accuracy and fulness of detail 
are essential. The method of holding the work 
should be stated, and drawings, fully dimensioned, 
given of any kind of special chuck, fixture, or jig 
which would not normally be part of the machine 
equipment. Cutting speeds and feeds would, of 
course, be mentioned, and the hourly or daily 
output of work which should be attained. 

The schedule of operations, drawn up in this way, 
would represent actual practice confirmed by experi- 
ence, and would therefore be free from any sus- 
picion of “theory.” It would not necessarily be 
compiled exclusively from the practices of one firm, 
for others might excel in particular machining 
operations. If prepared by a competent production 
engineer, it would be of immense value in expedit- 
ing the output of the particular munition con- 
cerned, putting inexperienced firms straight on the 
right path by giving them the benefit of the experi- 
ence of others. It is not suggested that the 
Ministry should exercise the slightest compulsion 
upon firms to make them use the methods or opera- 
tions described, and the encouragement of still 
better ways should not be withheld. The position 
would be that the firms would have before them a 
programme of operations which, if followed, would 
enable them to obtain with certainty a given out- 
put. If they preferred to employ other methods 
or different operations they would be perfectly at 
liberty to do so, but they could reasonably be held 
responsible for any failure to attain the output 
predicted by the programme. The procedure indi- 
cated might not be the “one best way,’ but it 
would surely be somewhere near it. 








Obituary 


BERNARD PARKER HAIGH 


VmRY sincere sorrow will be felt in engineering 
circles throughout the country at the news of 
the death on January 18th of Dr. B. P. Haigh, 
Professor of Applied Mechanics at the Royal 
Naval College, Greenwich. Professor Haigh had 
been in poor health for two or three years past, but 
he bore his illness cheerfully and seemed to be 
making headway against it. Doubtlessly, how- 
ever, the complaint—diabetes—from which he 
suffered reacted on his general strength and laid 
him open to the consequences of the attack of 
pneumonia from which he died. 

Bernard Parker Haigh was born in July, 1884, 
and was the son of William Rylance Haigh, an 
Edinburgh engineer. His general education was 
obtained at Allen Glen’s School, Glasgow, and 
during the years 1901 to 1904 he studied engineer- 
ing at Glasgow University, where he took his 
B.Sc. degree with high distinction. From 1904 


engineer at home and abroad, and during the 
war of 1914-1918 he was attached to the 
Admiralty’s Paravane Department as consulting 
designer in connection with the production of 
gear for protecting ships against mines and for 
attacking submarines. In 1921 he succeeded 
Sir James Henderson—like himself a graduate 
of Glasgow University—as Professor of Applied 
Mechanics at Greenwich. 

Jt may perhaps be explained that at the Royal 
Naval College the professorship of Applied 
Mechanics corresponds with what is usually called 
elsewhere that of Mechanical Engineering and, 
incidentally, covers as well the instruction of 
young naval officers of the executive branch in 
certain electrical, hydraulic, and aeronautical 
subjects. The College does not, as it is frequently 
misunderstood to do, seek to train engineer 
officers. The Royal Naval Engineering College 
is situated at Keyham, Devonport. The Naval 
College at Greenwich is a distinct establish- 
ment which undertakes the training of young 
executive officers who have already had some sea 
experience in the scientific aspects of their work 
and affords them opportunities for specialising 
in the navigation, torpedo, gunnery, and other 
sections of their profession. Aithough it does not 
train them as engineers, instruction in engineering 











PROFESSOR BERNARD PARKER HAIGH 


principles under the guise of applied mechanics 
naturally forms an important portion of its work. 
In his professorial capacity at Greenwich Haigh 
undoubtedly found himself in congenial surround- 
ings. He was a born experimentalist, and in the 
fully equipped laboratories of the College he found 
ready to his hand the means for carrying out many 
notable investigations. These investigations had 
naturally to have some bearing on naval subjects ; 
but with the Navy as now established it was not 
difficult to provide the required evidence of a 
naval connection in almost any subject in which 
Haigh was interested. For example, he made a 
prolonged study of the strength of wire ropes 
and the causes of their failure in service, paying 
particular attention to their interstrand corrosion 
and lubrication. This investigation was amply 
justified from the naval point of view from its 
bearing on the satisfactory behaviour of the ropes 
used for towing paravanes. 
Anything to do with the strength of metals, 
particularly their strength- under repeated and 
alternating stresses, seemed to have an especial 
attraction for Haigh. He devised an ingenious 
fatigue-testing machine, now well known and 
largely used, which. applies to the specimen a 
pull produced by an alternating magnetic flux 
acting on a laminated iron armature. More recently 
he produced a machine for determining the 
fatigue strength of wires in which the loading 
was applied by the simple expedient of rotating 
the wire when deformed curvilinearly. Welding 
and the strength of welds provided him with 
another subject of great interest and an outlet 
for his genius as an experimenter. He was, too, 
one of the first to study the phenomenon of 
corrosion fatigue. 


or experimental, side of applied mechanics that 
Haigh excelled and established a name for himself. 
On the mathematical, or theoretical, side he made 


some notable contributions to the science. His 
strain energy theory of failure under compound 
stresses is an alternative to the maximum principai 
stress theory usually associated with Rankine’s 
name, the St. Venant maximum principal strain 
theory, and Guest’s maximum shear stress theory. 
Haigh’s theory has not yet been completely verified 
experimentally, but it has an attractive logical 
basis and possesses a thermo-dynamic analogy. 
The foundation of his theory is that if a body 
can be brought to a particular condition by 
different methods then the work done in causing 
it to pass from the initial state to the final is 
independent of the method employed in effecting 
the change. We need not here follow out the 
development of this fundamental idea. We 
can, however, say of it that its conception and 
development illustrate the broad, orderly lines 
along which Haigh’s mind invariably worked. 
Among other theoretical subjects with which he 
was engaged were static and dynamic balancing 
and the torsional oscillation of shafts. 

Haigh’s abilities found many outlets, some of 
an unexpected kind. Some ten years or so ago 
he threw himself enthusiastically into the arrange- 
ments for the naval pageant which was staged 
so successfully in the grounds of the College. 
Perforce the “stage” had to be turned to face 
the Thames instead of having the river as its 
natural background. It was Haigh who, by a 
simple yet ingenious adaptation of the “ magic 
lantern,” solved the difficulty. The ‘ Golden 
Hind ” could not be shown actually sailing up 
the Thames—it might accidentally have been 
accompanied by an embarrassing train of 
unromantic tugs and barges—but Haigh was able 
to provide a good substitute by projecting an 
image of the little ship on to a suitable background 
and causing it to move across the screen, increasing 
in size as it approached. It was Haigh, too, 
who designed the staging for the seats of the 
audience, a vast temporary structure filling one 
of the College quadrangles and composed of a 
framework of tubular scaffolding. At an early 
rehearsal there was an awkward moment when 
all the spectators rose simultaneously to their 
feet on the first roll of drums marking the beginning 
of ‘‘God Save the King.” The stand swayed 
uncomfortably, but Haigh had faith in his calcula- 
tions and his design. In his quiet, but decisive 
manner, he issued instructions that the preliminary 
roll of the drums was in future'to be omitted so 
that the audience would receive no warning of 
the National Anthem and would rise to their feet 
otherwise than simultaneously. 

We do not recall that Haigh ever wrote a 
text-book, but he was a voluminous author of 
papers for the learned societies. It is doubtful, 
indeed, whether there is a single important engi- 
neering or similar institution or association in 
this country to the “ Proceedings ’’ of which he 
did not contribute at least one paper. He was a 
frequent and welcome contributor, too, to the 
discussions on papers by other authors, his remarks 
being invariably distinguished by the clarity 
of their expression. We recall an occasion at 
the Institution of Mechanical Engineers. A very 
abstruse, but important, point had arisen in the 
course of a discussion. Few of those present, 
quite obviously, were able to understand it until 
the President asked Haigh, who was present 
among the audience, if he would volunteer to 
explain it. He immediately responded and without 
showing signs of hesitation or desiring time to 
prepare his remarks, proceeded with the aid of a 
few simple diagrams on the blackboard and some 
well-chosen words to convey within the space of 
two or three minutes a clear understanding of the 
point to the majority of those present. 

Haigh was trained at Glasgow University 
under Professor Archibald Barr, a fact which, 
in all probability, accounts in considerable measure 
for the manner in which he combined in rare 
unison the practical and theoretical sides of his 
profession. He not only studied under Barr, 
but began his career as a lecturer under him 
when round about 1912 he was appointed as one 
of Barr’s assistants. In 1915 his old University 
awarded him a well-merited D.Sc. degree for a 
thesis dealing with his favourite subject, the 
fatigue of metals. He was a member of the 
Institutions of Civil and Mechanical Engineers, 
and an associate and a Member of Council of the 
Institution of Naval Architects. 

We may well admire Haigh for his scientific 
attainments. Those of us, however, who had the 








to 1913 he practised as a mechanical and electrical 
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privilege of knowing him as a friend will remember 
him best for the lovable simplicity and modesty 
of his character. He was always athirst for the 
acquisition of fresh knowledge of any kind and 
from any source. One incident, trifling in itself, 
will serve to illustrate this characteristic and also 
the charm which his manner exercised on those 
with whom he came into contact. A young 
student was dining one evening round a table 
at which Haigh was present. The conversation 
turned on greenhouses and why the sun’s rays 
kept them warm long after the outside tempera- 
ture had fallen. The young man, with consider- 
able daring, ventured to suggest that the pheno- 
menon of diathermy might account for the 
observed facts. With an obviously genuine 
desire for information, Haigh turned to him and 
asked him what diathermy was. On being given 
the explanation, Haigh took the idea up and 
speedily developed it to its scientific conclusion, 
but in such a way as to make the student feel 
that it was he and not the Professor who had 
solved the details of the problem. The young 
man subsequently expressed his regret that Haigh 
was not his Professor. We who were also present 
caught an insight into his success as a lecturer 
and exponent of scientific subjects. 





PROFESSOR MILES WALKER 


Dr. Mites WALKER, who died after an operation 
on January 22nd, will be missed by the electrical 
profession as much for his originality as for his 
undoubted talent. He was born at Carlisle some 
seventy-three years ago and very nearly failed to 
be an engineer. Bowing to the wishes of his parents, 
he read for the Law, passed his final with honours, 
and for a few years practised in London. But a 
small inheritance came to him, his partner died, and 
he cut adrift from a profession for which he did 
not care. In 1894 he went to Finsbury as a 
student of Silvanus Thompson. From there he 
went to Cambridge, St. John’s, where he gained 
some distinction and attracted the attention of 
J. E. Ewing, his professor. At the time the 
Westinghouse Company of America wanted a 
number of young English engineers to study its 
methods in its own works. Ewing was asked to 
nominate them and Miles Walker was selected as 
one of forty. He spent three and a-half years in 
Pittsburg and then returned as designer of 
A.C. machinery to the British Westinghouse Com- 
pany, which is now the Metropolitan-Vickers 
Electrical Company, Ltd., of Trafford Park, Man- 
chester. There he remained till 1912, when he 
accepted the Chair of Electrical Engineering in 
the Faculty of Technology of Manchester Uni- 
versity. For twenty years he occupied that 
position, and on his retirement in 1932 was made 
Professor Emeritus. Up to the time of his death 
he acted as consulting designer to the Metro- 
politan-Vickers and other makers of heavy elec- 
trical machinery. He developed, but did not 
originate, the cylindrical field magnet for turbo- 
generators, invented a self-regulating alternator 
and an electric harmonic analyser and patented 
many improvements in electrical machinery and 
equipment. His publications were numerous, both 
as books and papers. His best-known works are 
“The Specification and Design of Dynamo 
Electrical Machinery” and “'The Diagnosing of 
Troubles in Dynamo Electric Machinery,” but he 
was the author also of a more popular book, 
“What Everybody Ought to Know About Elec- 
tricity.” He was elected a Fellow of the Royal 
Society in 1931. 





JOHN HENRY SILLEY 


By the death of John Henry Silley, which took 
place at Port Navis, Cornwall, on Friday last, 
January 24th, the shipbuilding and ship-repairing 
industry of South England has lost one of its out- 
standing figures of the last half century. John 
Silley was born at Chepstow in Monmouthshire 
in 1872, and after leaving school was apprenticed 
to the engineering firm of Edward Finch and Co., 
of Chepstow. On completing his training in 1892 
he came to London and went to sea in a steamer 
of the Star Line, belonging to J. P. Cory and Co. 
His progress with the company was rapid, and in 
the course of a few years he attained the position 
of chief engineer. Before reaching the age of 
thirty he left the sea for a shore position and started 
in business on his own account. His wide know- 
ledge of practical engineering problems and his 
sea experience stood him in good stead, his business 
prospered, and at a later date was merged with 
that of R. and H. Green, Ltd., a firm with one of 
the oldest shipbuilding records in the country. 





The new firm was styled R. and H. Green and 
Silley, Weir, Ltd., and specialised in, and is still 
carrying out, a very large amount of repair work 
on the Thames for the leading shipowning com- 
panies. John Silley became its chairman and 
managing director and assumed personal direction 
of the work of the company. Between 1914 and 
1918 he was closely identified with the late Mr. 
Allan Hughes in developing the port of Falmouth 
as a centre for ship repairing. He joined the firm 
of Cox and Co. (Engineers), Ltd., as a director, and 
was also a director of the Falmouth Docks and 
Engineering Company, Ltd. These businesses have 
expanded under his guidance, and in recent years 
he divided his time between the management of 
his firms in London ‘and in Falmouth and his 
home in Epping. John Silley was always keen 
to follow up new developments in shipbuilding 
and engineering, and we recall his early sponsoring 
of the Buell system of powdered fuel burning in 
marine boilers and his more recent interest in 
the Kort nozzle principle for the propulsion of 
tugs and smaller craft. 

Alongside his many business activities he took 
a keen interest in the scientific side of his pro- 
fession, and was a valued member of the Institution 
of Naval Architects, the North-East Coast Insti- 
tution of Engineers and Shipbuilders, and the 





JOHN HENRY SILLEY 


Institute of Marine Engineers. In 1901 he was 
awarded the Denny Gold Medal for a paper he 
presented to the Institute on the treatment of 
boilers working under forced and induced draught. 
During his term of office as President of the 
Institute of Marine Engineers, he founded the 
Guild of Benevolence. 

Apart from his talents as an administrator 
and an engineer, John Silley always took a personal 
interest in everything pertaining to the welfare 
and happiness of the men with whom he was called 
upon to work. He it was who inspired and made 
possible the present building of the Y.M.C.A. 
Red Triangle Club at Plaistow, which has cost 
something over £100,000. At Falmouth he laid 
out a model village for the workers at the docks, 
while in London he was responsible for the building 
of flats and bungalows near to the works in which 
retired workpeople and their wives could live at 


low cost. That scheme was also carried out at 
Falmouth. Mr. Silley was a Liveryman of the 
Worshipful Company of Shipwrights, and a 


Fellow of the Royal Society of Arts. He will be 
remembered by a wide circle of friends not only 
for his engineering knowledge and his successful 
business career, but also for his interest in the 
social welfare of those whom he emploved. 





MR. G. E. GITTINS 


WE regret to have to report the death of Mr. 
G. E. Gittins, B.Sc. (Lond.), M.I.E.E., on January 
16th, 1941. Mr. Gittins was born at Tunstall, 
Staffordshire, in 1871, and received his early train- 
ing at the Wedgewood Institute, Hanley, after- 
wards proceeding to Chester College. He was a 
lecturer in electrical engineering at Blackburn 
Technical College from 1899 until 1903, when he 





became head of the electrical engineering depart- 
ment of the Harris Institute, Preston, which post 
he held until 1917. Whilst at Preston and during 
the war of 1914-18, he undertook voluntary work 
with the Southport and Preston electricity depart- 
ments. In 1917 Mr. Gittins joined the British 
Westinghouse Electrical and Manufacturing Com- 
pany (now Metropolitan-Vickers Electrical Com- 
pany, Ltd.), taking up a position in the switchgear 
engineering department, at the same time lectur- 
ing at the Manchester College of Technology. 
In 1923 he was appointed sales manager of the 
transformer department, which position he held 
until the time of his death. He was keenly inter- 
ested in mining work, and was a very active member 
of the Association of Mining Electrical Engineers, 
being President of the North-Western Branch in 
1927-28. 








Sixty Years Ago 
SUBSIDENCES AT BLACKHEATH 


FOLLOWING an abnormally heavy fall of rain on the 
night of April 11th-12th, 1878, a subsidence occurred 
on Blackheath, not far fiom the main entrance to 
Greenwich Park. A hole eight or nine yards in cir- 
cumference and about 20ft. deep suddenly appeared 
in the ground. The Metropolitan Board of Works 
duly filled it in, and little more was thought about it. 
Early in November, 1880, however, a second sub- 
sidence occurred within 600 yards of the first, while 
on the 19th of that month a third appeared. The 
Astronomer-Royal, Sir George Airey, expressed some 
concern for the safety of the Royal Observatory, and 
received the permission of the Board to explore the 
subsidences. Eventually the work of exploration 
was taken over by a newly formed body, the Lewisham 
and Blackheath Scientific Association, of which Dr. 
H. E. Armstrong was President. This body—it still 
flourishes, we believe—collected such information as 
it could and in our issue of February 4th, 1881, we 
published an article giving the results at which it had 
so far arrived. There are many stories still current 
in the neighbourhood of mysterious underground 
passages beneath Blackheath. One is said to run 
down from Vanbrugh Castle to the banks of the 
Thames, while others are believed to connect with 
the famous caves at Chislehurst, some 5 or 6 miles 
away. A number of the local inhabitants, including 
some members of the Scientific Association, were 
fully persuaded that the subsidences were in some 
way or another connected with these underground 
passages. It would appear, however, that they 
were really of no very romantic origin. A careful 
examination of the third subsidence showed it to be 
a substantially round hole a little over 7ft. in diameter, 
with almost vertical sides extending to a depth of 
about 20ft., beyond which the diameter increased in 
an inverted bell-mouth form. At the foot of the hole 
there was a heap of fallen earth which was found to 
tally in composition layer by layer with the strata 
of the surrounding ground at and just below the 
surface. The ground consisted of beds of sand, sandy 
clay, and pebbles overlying a chalk formation. 
Informed opinion came to the conclusion that under- 
ground carbonated water had gradually dissolved 
away the chalk, leaving a cavity into which the super- 
incumbent layers eventually fell. 
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Flux Distribution and Armature Reaction 


in D.C. Inter 


By ROBERT POHL, D.Eng., D.Sc. 


T\HE interpole flux passes through the 

strengthened tip of the neighbouring main 
pole of opposite polarity, and is therefore linked 
not with all the armature AT (ampere turns) 
per pole, but only with those lying in the neutral 
zone. These act as back AT and form the first 
component of interpole armature reaction. The 
second component results from cross magnetisa- 
tion of the main pole by the remaining armature 
AT beneath them. Each main pole and each 
interpole of like polarity as its advanced part 
have to supply for the gap and teeth under 
the strengthened pole tip of the neighbouring 
main pole AT equal to these cross-magnetising 
armature AT. The two components of interpole 
armature reaction together equal the total armature 
AT per pole. The path distortion of the main 
lines of force, as distinct from their density, 
reaches its maximum for the line passing through 
the pole axis, whereas the path of the lines passing 
the pole tips is not much affected by cross 
magnetisation. 


The apparently so simple question how to 
picture the flux distribution in D.C. interpole 
machines and to treat the armature reaction 
phenomena does not appear to have found a final 
answer yet. In connection with the introduction 
of interpoles, many years ago, the writer suggested 
that they should be looked upon as parts of the 
adjacent main poles of like polarity moved into 
the neutral axis. That conception makes the 
interpole flux join the main flux, its circuit closing 
through the main pole of opposite polarity. 
It considers a resultant flux picture. Other 
writers preferred to develop the theory by the 
superposition method which pictures the interpole 
flux as independent of the main flux, crossing it 
at right angles (Fig. 1). Even some modern text- 
books retain this treatment of interpole problems. 
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Fics. 1 AND 2 


Apart from the objection that it does not supply 
a resultant streamline picture, it is misleading, 
because it creates the impression as if, say, in a 
bipolar machine, the taking away of one interpole 
seriously affects the flux of the remaining one, 
that the number of interpoles should therefore 
always be equal to the number of main poles. 
Yet it is well known that the interpoles are prac- 
tically independent of each other. Numerous 
D.C. machines are working quite satisfactorily 
with half as many interpoles as main poles. 

On the other hand, the diagram (Fig. 2) proposed 
by the writer at the time* is also not free from 
objection. Here the useful interpole flux is shown 
to enter the main pole of opposite polarity in 
the centre of its pole arc. This presentation was 
chosen to make the interpole flux appear to be 
linked with the full armature AT per pole, 
A Tz.p-p. These, as is well known, represent 
the armature reaction for the interpole, and must 
be counteracted by equal and opposite AT 
to which the purely magnetising AT for the 
interpole have to be added. If it is true, however, 
that the interpole flux joins the main flux, it can 
only enter the main pole of opposite polarity 
at its tip and not at its centre, and if thus shown 
the question at once arises—why should we, to 
meet armature reaction, require the full A T,.».». 
since the flux is only linked with a part of them, 
namely, those which lie in the neutral zone ? 

Is there some saturation effect? We see 
there is a need for a simple presentation supplying 





method is as follows :— 


a pole arc from tip 0 to a point at x, ®,, is the 


pole Machines 


a resultant flux picture and disposing of this 
apparent contradiction. 

Let us first of all develop a correct line of force 
picture of a loaded D.C. machine without inter- 
poles. Only through a quantitative knowledge 
of the magnetic stream, 1.e., of the paths followed 
by the lines of force, are we enabled to determine 
their concentration in any part of the magnetic 
circuit, to calculate the influence of, and limitations 
due to, saturation, and recognise where and why 
MMF is being absorbed. The modification 
produced by interpoles will then be easily under- 
stood. 

The two considerations on which a line of 
force picture has to be based may be briefly 
restated : 


(1) For any bundle of lines, or tube of force, 
““Ohm’s law of the magnetic circuit” holds 
good. The flux is equal to the ratio of the total 
M M F of the tube circuit in question to its 
total reluctance. The MMF is that due to 
all A T linked with the circuit. The law also 
applies to any part of the circuit lying between 
two magnetic equipotential planes. The flux 
equals their magnetic PD divided by the 
reluctance of the path between them. 

(2) The flow follows the law of least reluctance. 


An excited pole system and armature on no 
load may have the undistorted flux shown in 
Fig. 3. The gap induction, By»), is uniform. 
Let us divide the flux into six equal parts or tubes, 
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separated by the seven lines of force 0-6, 1-5, . . . 
6-0, which pass the pole arcs respectively at the 
points 0+ to 6+, and 6— to 0—. 
For clearness sake let us at first ignore all 
stray lines in the neutral zone by considering 
the reluctance of the latter as infinite compared 
with that of the gap and teeth, and let us treat 
the armature core as of negligible reluctance in 
comparison with the gap and teeth. The AT 
of each field coil, less those absorbed in the pole 
and yoke, are then entirely used up in the gap 
and teeth under the respective pole. We call 
them A'T,.,.... Each pole face is an equipotential 
plane, also the armature core beneath the teeth. 
A T,.q.. supplies the magnetic P D between them. 
If, now, the armature is made to carry 
current, how exactly will the paths of these 
seven lines of force be affected? We know 
that the armature AT, AT,, magnetise at right 
angles to the field AT. Their distribution 
around the armature circumference between 
+ATy.p-p. and —AT,.y.». is linear, as shown 
in the well-known diagram, Fig. 4, which also 
contains the summation of AT, and AT,.,.:. 
plotted over the armature circumference, the 
new M MF between our two equipotential planes, 
and the resultant B, over the pole are « for 
unsaturated teeth. The neutral zone v, by 
preliminary assumption, is free from lines. 
B, is a straight line and may be expressed by : 
B,=B, mit Free Syne " 
with 
B, mean = By nol 
where x is the distance of the point under con- 
sideration from the pole tip, 0+, or 0-—, 
respectively. The new position of the points in 
which our seven lines of force penetrate the two 
pole arcs is now quickly found. A simple graphical 


The sum of all lines we pass in travelling along 


B, is constant, ®, is a straight line, and equal 
increments of ®, correspond to equal increments 


of x, Fig. 5. On load, for unsaturated teeth, we 
get 


p 


,= 


. 
0 


4 
B, naz —B x 
E g max g min 
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This is the full-line curve in Fig. 5. Our six equal 
increments of flux on the ® axis now cut off very 
unequal increments of zx, again marked 0 to 6 
along the abscissa. If we now join_the respective 
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points marked 0+ to 6+ and 0— to 6— on the 
two pole ares, we derive the correct flux picture 
for load (Fig. 6). This picture is interesting. 
Going downward from the top line 0+ —6—, which 
has remained horizontal, we find that the lines 
crossing the armature get more and more inclined, 
down to the line of symmetry 3+-—3—, which is 
steepest and passes through the armature centre. 
They then flatten out again, finishing with the 
bottom line 6+—0—, which again has remained 
horizontal. Needless to say, as soon as the lines 


g = Flux passed in going 
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of force have entered the pole, they spread 
uniformly over the available section accordng 
to the law of least reluctance. This flux picture, 
derived from the resultant A T diagram, conforms 
to ‘“‘Ohm’s law of the magnetic circuit,’’ applied 
to the complete circuit of any tube of force. Take, 
for example, line 3-+-—3—. Linked with it, in addi- 
tion to the two field coils are the armature A T lying 
in the horizontal belt between 3+ and 3—. 
The belt has the horizontal pole axis as its centre 


Direction of Rotation 
Generator 


---—Q 
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line. These armature AT represent additive 
MMF. Those between the pole axis and 3+ 
are just absorbed by the increased reluctance due 
to the higher gap density at 3+, compared with 
B, mean for no load; likewise, those between 
the pole axis and 3— are absorbed by the increased 
density at 3—. 

The answer to our interpole problem follows 








* E.T.Z., 1905, page 786. 





integral of the B,=f (zx) curve. 


At no load, when 





from the appearance of the two border lines 
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0+—6— and 6+ —0—. It is these which an inter- 
pole flux would join. They have remained hori- 
zontal; therefore no armature AT are linked 
with them. So the field A T alone must cover their 
total reluctance. Yet they pass through the 
reduced gap density B, min under the weakened 
pole tip and then through the increased gap density 
under the strengthened one. The decreased 
absorption of A T on the one side is just balanced 
by an increased absorption on the other. Clearly, 
what a field coil saves in AT under its own 
weakened pole tip it supplies to the opposite 
pole, there to overcome the increase of ‘reluctance 
under the strengthened pole tip. The amount of 
AT thus transferred equals the armature A T 
under the pole—A T,.,.p.—, 7.e., those lying in the 
belt between pole axis and pole tip. This is the 
clue to the understanding of our interpole ques- 
tion. Because, if we were to fix a narrow, separately 
excited, interpole close to the main pole as shown 
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in Fig. 7, and let its flux, not linked with any 
armature A T, travel along with theline 0+ —6—, 
the A T of its coil would not only have to over- 
come the reluctance of its own yoke and pole, 
gap and teeth, for which AT,,,,, are needed, 
but would also have to supply the excess A T 
required under the strengthened pole tip 6— over 
those which the negative field coil provides. That 
excess is A T,.,,.». For such an interpole we should 
therefore require 
A Ty.5-=A Tagen +A Te-n-p- 

where A T;.,. are the total A T on the interpole. 

If we now proceed to move the interpole along 
the yoke into its usual position, in the centre of 
the neutral zone (Fig. 8), its lines become linked 
with the armature AT situated in the neutral 
zone A'T,.in. These act in the opposing sense 
and have to be balanced by additional AT on 
the interpole. Hence we now get 

AT 3.p-=A Tage tA To-u-p- FA Ta-t-n: 
The two latter items add up to AT,.,.,. It is 
perhaps preferable, however, to leave this equation 
as it stands, as a reminder of the different physical 
effects of A T,.,,.p. and A T,,.j.n. 

It only remains to indicate the modifica- 
tions arising from saturation in the teeth 


and from the straying of lines through the 
Neither will make any essential 


neutral zone. 





difference. Saturation results in the ®, curve 
in Fig. 5 being bent up a little under the 
weakened and down under the strengthened pole 
tip as indicated by the dotted line. It reveals a 
total loss of flux due to this “ cross-magnetisation 
effect.” The altered subdivision into equal flux 
increments and the slight resultant shifting of 
the points 1 to 6 along the pole faces require no 
further comment. Lines entering the armature 
in the neutral zones may be shown in flux picture 
(Fig. 6) by plotting the curve (Fig. 5) over the 
total pole pitch and using smaller increments in 
the neutral zone. At any point in the latter 
where an interpole line passes the armature surface 
for the strengthened pole tip the interpole has to 
supply first the additional AT for overcoming 
tlee increased reluctance of the passage, and 
secondly, the armature A T with which the line 
in question remains interlinked. These two parts 
always add up to A T,.».». 

It is thus explained why the AT required for 
an interpole are exactly as if its flux linked the 
full A T,.».y., although it manifestly does not do so. 

The two border lines 0+ —6— and 6+ —0— of 
Fig. 6 are now no longer strictly horizontal, but 
their distortion through armature reactionre mains 
small as compared with the centre line 3+-—3—. 
As we are not concerned with the study of the com- 
mutat:on field we may retain Fig. 8 as a diagram- 
matic representation of the total flux. It is drawn 
to indicate the different inclination of the main 
lines of force, and the horizontal border lines are 
to suggest by inference that the main coils as 
well as the interpole coils supply ampere turns 
for the gap and teeth under the strengthened 
pole tip of opposite polarity. 

Incidentally, it shows that, assuming equal 
axial length of both main and interpoles, there 
is practically no direct leakage between main 
poles, also a considerable, easily calculable, 
difference of flux in the yoke to the right and the 
left of each interpole. 








H.M.S. ‘‘ King George V” 


THE photograph of a British battleship, the “‘ King 
George V,” which is reproduced above, was released 
a few days ago, after she had carried Lord Halifax 
to the United States. 

“ King George V ”’ is the first of a class of five ships ; 
the others are ‘‘ Duke of York,” “ Jellicoe,” “‘ Prince 
of Wales” and “ Beatty.’ She was laid down on 
January Ist, 1937, at the Vickers-Armstrong works on 
the Tyne and not so very long ago slipped silently 
away one dark night. According to ‘Jane,’ her 
shaft horsepower is 152,000, and it is believed that 
she will make no less than 30 knots, a great speed for 
a ship of 35,000 tons displacement. She carries ten 
14in. guns. They are arranged, as our engraving 
shows, in two quadruple turrets and in one two-gun 
turret, firing over the forward four-gun turret. She 
has also a secondary armament of sixteen 5-265in. 
guns and, of course, a large A.A. armament. She is 
propelled by Parsons geared turbines on four shafts. 





It has been stated officially that she is particularly 
well protected against aircraft attack, which no 
doubt means a heavy armoured deck. Her side 
armour is also of great strength, with a water-line 
thickness of 16in. Indeed, it is said that nearly two- 
fifths of her weight is accounted for by armour. 

As three of her sister ships were laid down at about 
the same time—all in the first part of 1937— it is not 
improbable that they also are at sea. The “* Prince 
of Wales ” was built by Cammell Laird, the ‘‘ Duke of 
York” (ex “ Anson ’’) at Clydebank, the “‘ Beatty ” 
by Fairfields, and the “‘ Jellicoe ”» by Swan Hunter. 

These are the first British battleships to be con- 
structed since 1927, and it is interesting to compare 
them with their immediate predecessors, ‘‘ Nelson ”’ 
and “* Rodney,”’ of 33,950 and 33,900 tons respectively, 
with three triple turrets, all forward, and 16in. guns. 
Their speed is 23 knots, as against the 30 knots of the 
new ships. They have twin screws driven by turbines 
of 45,0v0 total horse-power. 

It is indeed a fortunate coincide ve that these 
magnificent ships, the finest in the world in their 
class, were designed for completion at this time. 











The Blackburn “ Botha” Torpedo 
Bomber 


WE illustrate on the opposite p:ge the Blackburn 
‘* Botha ” I, a general-purpose twin-engined torpedo 
bomber. The engines are Bristol ‘‘ Perseus,’’ Mark XA, 
sleeve-valve radials, carried in nacelles formed below 
the main plane. The machine is of all-metal construc- 
tion—-with the exception of fabric covering on some 
of the control surfuces—and carries a crew of four. 
A gun turret is mounted on the upper side of the 
fuselage behind the main plane, giving a wide field of 
fire. 

The fuselage is a monocoque structure, flush 
riveted throughout. An enclosed cabin houses the 
crew, consisting of pilot, navigator/bomb aimer, 
wireless operator, and gunner. A gangway extends 
along the starboard side of the cabin, permitting inter- 
communication between forward and rear positions. 
Access to the cabin and pilot’s seat is obtained 
through a large entrance door on the starboard side. 
The pilot’s seat is situated to the port side of the 
forward end of the cabin, the bomb aimer’s prone 
position being to the starboard side. 

The main plane is composed of three principal 
sections, the centre section, which carries the engine 
nacelles, and the two outer sections. The centre 
section is parallel in plan, while the outer sections 
taper considerably towards the tips, which are 
rounded. The outer portions of the plane have a 
pronounced dihedral angle. Balanced ailerons extend 
along a portion of the trailing edges of the outer 
sections, and flaps along the trailing edges of the 
centre section. The flaps are hydraulically operated, 
and may be used to improve take-off and to limit 
landing speed. The centre plane carries the two 
engine mountings and the undercarriage units, and 
also houses the main fuel and oil tanks. 

Both the fin and the tail plane are unbraced canti- 
levers of stressed skin metal construction. The 
rudder and elevators are of metal construction, but 
are fabric covered. The tail plane is placed to the 
rear of the vertical fin and the leading edges of the 
plane sweep back slightly towards the tips, the trailing 
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edges of the elevators forming a straight line. The 
leading edge of the vertical fin slopes to the rear, 
while the trailing edge of the rudder is vertical. The 
tips of the tail plane and rudder are well rounded, 
and the rudder and elevators are balanced by a com- 
bination of inset hinge and horn balance. Trimming 
tabs are fitted. 

The landing gear consists of separate retractable 
oleo-pneumatic legs carried beneath the engine 
nacelles and retracting into them. When the wheels 
are raised hydraulically, mechanically operated doors 
close beneath the legs and give a smooth under- 
surface to the nacelles. Retraction is effected by 
hydraulic rams and hydraulically operated brakes are 
fitted to the landing wheels. The tail wheel is mounted 
on an oleo-pneumatic shock absorber strut. the wheel 
having castor action with friction dampers. 

The two radial engines are provided with leading 
edge exhaust collector rings and are enclosed in deep 
chord fairings with controllable cooling gills. Three- 
bladed, constant-speed, controllable-pitch airscrews 
are fitted. The rear portions of the engine nacelles, 
which are detachable, are mounted below the centre 
plane, and house the retractable undercarriage units. 

A power-operated multi-gun turret is situated on 
the fuselage to the rear of the main plane trailing 
edge. Access to it is gained from the rear of the cabin. 
The equipment of the ‘“‘ Botha’ for marine work 
includes a collapsible dinghy, with inflation bottle, 
markers, floats, &c., in addition to a complete set 
of wireless and clectrical gear. This aircraft has a 
span of 59ft., a length overall of 51ft. l}in., and a 
height overall of 14ft. 74in. 








CanaDIAN Nickret.—The output of nickel in Canada 
last year was the greatest in the history of the industry, 
amounting to well over 100,000 tons. Nickel is an 
important war material, and 90 per cent. of the world’s 
entire output is produced in the Dominion. 





Joining and Repairing Cables 


THE half-tone engraving which accompanies this 
article illustrates a vulcaniser for joining and repairing 
cables with single or multiple cores, made by Harvey 
Frost and Co., Ltd., of Bishop’s Stortford. The 

















VULCANISER FOR CABLE JOINTING 


process used is said to be based on the same prin- 
ciples as those employed in the manufacture of the 
cable. The platens of the vulcaniser illustrated 
measure 8?in. by 6in., and have a daylight gap of 
2in. They are heated by two Chromalox electric 





elements placed within the platens, each platen being 
independent and insulated from the cast frame by 
means of ufalite. Heat is controlled by a sensitive 
thermostatic switch operating in a vacuum chamber 
placed in the solid metal in intimate contact with the 
vulcanising materials. A temperature indicator is 
fitted, showing at a glance when the vulcaniser is 
at the correct point for vulcanisation. The time switch 
illustrated is supplied as an extra. Moulds can be 
arranged, as necessary, to deal with cables of different 
types and sizes, and the question of moulds is usually 
one for special consideration. It is desirable to switch 
on the electric current about 20 min. before the actual 
vulcanising operation is commenced. This model is 
applicable to all cables up to 1}in., and to the making 
of two-way junctions as well as straight joins. The 
vulcaniser is supplied with a complete outfit, con- 
sisting of an initial supply of materials, one tube of 
vuleanising solution, one pair of special pliers, one 
special rasp, one pair of special scissors, one knife, 
and one tin of French chalk. 

In operation the fault in the cable is first cut out 
and the cores are joined by an approved method, 
either soldering or otherwise. The cable is so dealt 
with that the ends of the sheath are approximately 
2in. apart, the wire or cores being exposed for a 
distance of about 3in. The next step is to insulate 
the cores by wrapping the insulating material 
supplied in a special way which ensures efficiency. 
The ends of the cable are then roughened and coated 
with H F Saflux, which is allowed to dry for a few 
minutes. The whole join is next covered by two 
lozenge-shaped pieces of compound, supplied ready 
moulded, and applied one on each side of the repair. 
The edges of these covering pieces are then sealed 
by squeezing with the pliers and after slight trimming 
the repair is ready for vulcanisation. Vulcanisation 


is carried out by inserting the repair between the two 
halves of the vulecanising mould, placing in position 
in the vuleaniser, tightening the thumb screws and 
applying heat. 


After a period of approximately 
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15 min. the mould is removed from the vulcaniser, 
the two halves are separated and the job is complete. 
Any slight spew at the edge of the repair may be 
trimmed off with scissors. The finished repair is 
claimed to be as strong as the main part of the cable, 
perfectly insulated, and permanent. 

Some particulars of the vulcaniser are given in the 
following details :—Voltage range, 100-110, 200-220, 
230-250; maximum current demand, 0-25 kW; 
overall measurements, 10in. by 9in. by 10in.; weight, 
27 Ib. 

A portable model vulcaniser is also made by the 
firm. It has overall dimensions of 10in. by 8}in. 
by 6in., and is packed in a metal container. Heat is 
applied by means of solid fuel tablets, and the time 
taken for completing a repair is 15 min. 





Low-Voltage Transformers for 
A.R.P. Shelters 


A MEANS of providing protection against electric 
shock in A.R.P. shelters is that of installing low-voltage 
transformers which give a low-voltage supply. Such 
a transformer made by Reyrolle and Co., Ltd., is 
illustrated in the accompanying engraving. It has 
a primary winding with tappings for 200/210, 220/230, 
and 240/250 volts, and can therefore be connected up 











LOW - VOLTAGE TRANSFORMER 


to any supply within the range of 200 to 250 volts. 
From the secondary winding, which can be for 12 
or 25 volts, the lighting is supplied through permanent 
wiring in conduit or through T.R.S. cable from plug 
points on the transformer casing. The plugs, which 
may be either fused or not fused, cannot be inserted 
into sockets on the mains supply. To eliminate the 
possibility of shock to the user, an earthed metal 
shield is fitted between the primary and secondary 
windings. This shield ensures that in the event of a 
breakdown on the supply side, the low-voltage wind- 
ing remains unaffected. 

The transformers are oil cooled and double wound. 
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DIAGRAM OF CONNECTIONS 


The windings, which are insulated between layers, 
are wound on bobbins fitted round a laminated soft 
iron core, and the whole is enclosed in a rustproof 
welded steel tank, which has external fixing lugs for 
mounting on a wall. The supply cable can be led 
in through conduit to either side of the tank, or, 
alternatively, may be taken right through with 
tee-off connections to the transformer, as shown in 
the diagram of connections. The low-voltage outlet 
is by means of two special outlet plugs and sockets 
on the front of the tank. They are punched with 
keys and slots, so arranged that a plug cannot be 
inserted into any but a corresponding low-voltage 
socket. The sizes of these transformers most useful 





for A.R.P. service would be 50 VA and 150 VA. 
They are, however, made in sizes up to 750 VA for 
portable electric tools and other industrial applica- 
tions, and also, as to the 50 VA unit, in portable form. 








Traversing Head Slotting Machine 


A NEw type of traversing head slotting machine 
has recently been developed by Ormerod Shapers, 
Ltd., Hebden Bridge, Yorks. It is illustrated here- 
with. The tool is primarily designed for use on 
bunched plate work, and, being self-contained, is 
portable. It consists of a sturdily proportioned base, 
well ribbed internally, and having side slideways to 
carry the headstock. Machined facings on the front 
of the bed enable work to be set up quickly and 
accurately. The headstock, which is driven by a 
flange-mounted motor developing 4 H.P., has a 
built-in gear-box, giving a range of three speeds 
of 28, 38, and 56 strokes per minute to the ram, 
which has an adjustable stroke of up to 8in. Vertical 
adjustment to the ram is also provided. The recipro- 
cating motion of the ram is obtained from a large 
driving wheel and closed end type link motion. The 
length of stroke is adjustable whilst the machine 
is in motion or at rest. Four rates of reversible power 
feed are provided to traverse the headstock along the 
bed. The length of traverse is 5ft. 3in., on a standard 
bed which is 7ft. 3in. in length. A safety device is 
fitted to prevent damage through over-feeding. In 
addition to the power feeds, fine adjustment by hand 
is obtainable through a large-diameter hand wheel. 
Rapid power traverse for quick setting is also pro- 
vided, and is so arranged that it operates in the reverse 
direction to the power feed. The headstock is also 
fitted with in-and-out traverse of 12in. A steel insert 
is dove-tailed into the ram head to carry steel planer 


people, providing 400 cubic feet per hour per shelterer, 
For larger shelters more than one unit can be installed. 
The smaller ‘‘ Six’? provides 8000 cubic feet of air 
per hour, and has a current consumption of 25 watts. 
It is more particularly useful for small shelters, such 
as are made for family use. Both units are claimed 
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VENTILATING FAN UNIT 


to be silent in operation. They are weatherproof 
and designed for continuous operation, and they can 
be supplied either for intake or extraction. They 
cannot be used for gas filtration. We need not refer 
to methods of fixing the units, since the precise 





arrangement depends on the particular design 

















TRAVERSING HEAD 


type tool holders. A serrated tool stop is also 
supplied to take the end thrust of the tool. Pump 
lubrication to all gears and shafts is provided by 
means of a positively driven pump fitted with a filter 
and a visible indicator. The controls of the machine 
are conveniently grouped, enabling the operator to 
have them at his finger tips in his normal working 
position. The working floor space required for the 
machine is 7ft. 6in. by 5ft. 3in., and the approximate 
weight is 65 cwt., including the electrical equipment. 








Ventilator for Air Raid Shelters 


AN accompanying engraving illustrates the arrange- 
ment of a fan unit suitable for the ventilation of air 
raid shelters, made by Vent-Axia, Ltd., of 9, Victoria 
Street, London, S.W.1. The drawing shows how the 
unit is fixed to a board which is fastened to the outer 
face of a wall. Rubber washers insulate the fan 
from the wall. The unit consists of a small electric 
motor driving a fan and mounted in a lightproof 
bakelite casing. Louvres prevent leakage of light. 
Two sizes of unit are available, the ‘“‘ Nine” and 
the ‘‘ Six ” respectively. The first named and larger 
unit delivers 20,000 cubic feet per hour, and has a 
current consumption of 35 watts. A single such 
unit is suitable for a shelter accommodating fifty 


SLOTTING MACHINE 


of the shelter concerned. It is obvious, however, that 
space must be provided for inflow of air if an extractor 
is fitted, and vice versd. The following details give 
some particulars regarding the fixing of the ven- 
tilators :—Size of hole in wall, minimum: ‘“ Nine,” 
13in.; ‘* Six,” 10in. Diameter of hole in fixing board : 
‘** Nine,” 9}in.; “ Six,” 6}in. Thickness of fixing 
board, maximum: ‘“‘ Nine,” }in.; ‘‘ Six,” jin. 








Seat-in-Sleeve Valve 


OnE of the more frequent causes of valve break- 
down is wearing of the seat by steam whilst the valve 
is in a slightly open position. This result can usually 
be attributed to the necessity for working valves in 
the ‘‘ cracked ”’ position when very fine regulation is 
required. The valve is only just open to allow the 
passage of small quantities of steam. Apart from 
stoppages for disc renewals and regrinding of seats, 
there are also maintenance costs continually involved. 
A valve specially designed to eliminate wire drawing 
of this kind is the improved type Arkon seat-in-sleeve 
valve made by Walker, Crosweller and Co., Ltd., of 
Cheltenham. In this valve, details of which are 
shown in the drawing; the stainless steel seat is pro- 
tected by a sleeve in which the valve clack moves. 





Ports are cut in the sleeve so that no steam passes 
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until the valve clack clears the ports. The clack is 
then well clear of the seat, and all wear due to the 
sudden rush of steam is taken by the sleeve. No 
matter how worn the ports in the sleeve become, the 
valve, it is claimed, will shut tight when screwed 
down on the seat. Thus, with the Arkon valve only 
just open, it is possible to get very fine regulation, 
whilst not subjecting the seat to the damaging effects 
of ‘ wire drawing.’’ The seat is reversible and all 
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ARRANGEMENT OF SEAT -IN-SLEEVE VALVE 


internal parts renewable. Two types are manu- 
factured :—‘‘ B” for saturated steam up to 150 lb. 
pressure, and ““D” for superheated steam up to 
650 deg. Fah. and 300 Ib. pressure. They are avail- 
able in all the usual pipe sizes with screwed or flanged 
connections, 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 3d. post 
free, unless otherwise stated. 


WAR EMERGENCY BRITISH STANDARDS FOR 
NAVAL BRASS DIE CASTINGS AND BRASS 
GRAVITY DIE CASTINGS 


Nos. 920 and 932. Apart from the specification which 
has existed for special brass castings, B.S. 208, there have 
so far been no British Standards for Brass Castings such 
as are commonly used in engineering. The need for such 
specifications is particularly apparent at the present time, 
when it has been necessary to use castings for purposes 
for which they were not previously adopted. The British 
Standards Institution, at the request of certain Govern- 
ment Departments, has now issued two emergency 
standards, one for naval brass die castings and the other 
for brass gravity die castings. Both standards are similar 
in form and provide for the chemical composition of the 
ingots from which the castings are made and the mech- 
anical properties obtainable from the castings. For the 
naval brass casting a tensile strength of 20 tons per square 
inch with an elongation of not less than 20 per cent. is 
specified. For ordinary die casting a tensile strength of 
18 tons per square inch with an elongation of not less than 
25 per cent. is specified. 





FLAMEPROOF ENCLOSURE OF ELECTRICAL 
APPARATUS 


_ No. 229. The first issue of this specification, published 
in 1926, comprised a general definition of the term 
“* flameproof enclosure,’ a general outline of the tests to 
establish the quality of flameproofness and a suggested 
form of certificate to be issued by the testing authority. 
A first revision was published in 1929, which included a 
few small changes only. No attempt, up to that time, had 
been made to provide detailed directions for the design 
and construction of flameproof enclosures. In this new 
edition the definition of the term “ flameproof enclosure ” 
remains substantially unaltered, but the specification has 
been considerably enlarged to include a detailed pre- 
scription for those features of design and construction 
which are considered to be essential to secure mechanical 
strength and reliability in service. The specification at 
present covers apparatus for use in coal mines only and 
amplifies the requirements of the Mines Department 
Testing Memorandum No. 4. It is intended to prescribe, 
in due course, corresponding data for flameproof apparatus 
for use in other industries. 





Canabisn Nyton.—The first Canadian plant for the 
manufacture of nylon is under erection by Canadian Indus- 
tries, Ltd., at Kingston, Ontario. The plant will cost 
about 1,500,000 dollars, and is expected to be ready for 
starting up in August this year. The nylon polymer 





The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


The Purchase of Brass Ingots 


The Non-ferrous Metals Control has announced 
that it is prepared to buy brass ingots of a defined analysis 
at £35 per ton f.o.r., makers’ works. This offer is made in 
order to create a market for the disposal of heavy brass 
and other forms of lower grade brass serap, and the analysis 
of the brass ingots has been drawn up accordingly. The 
copper content is allowed to vary from 62 to 65 per cent., 
and reasonable latitude is given for tin, lead, iron, and 
otherelements. Full details of the scheme are as follows :— 
Composition: The ingots must be of good commercial 
quality and comply with the following analysis :—Copper, 
62-0 to 65-0 per cent.; tin, 0-75 to 1-5 per cent.; lead, 
3:5 per cent. max.; iron, 0-5 per cent. max.; nickel, 
0-5 per cent. max.; aluminium, 0-01 per cent. max.; total 
of all other elements except zinc, 0-5 per cent. max.; 
zinc, balance. The ingots must be guaranteed to comply 
with the above composition and an analysis must be 
supplied with each lot. For lots of over 5 tons, one 
analysis will be required for each separate 5 tons or part 
thereof. Weight: The weight of each ingot must be not 
less than 141b. or more than 28lb. Marking: The 
makers’ name or trade mark and a batch or melt number 
must be stamped or cast on to each ingot. After accept- 
ance for purchase by the Control, the manufacturer will 
be required to stamp each ingot with the letters “‘ N.C.B.” 
Inspection: Before purchasing, the Control reserves the 
right to inspect and sample all ingots offered and to refuse 
to purchase any that do not comply with the requirements 
of the above specification. Delivery : Within three months 
of the date of contract. Payment: Net cash payment 
will be made when ingots accepted for purchase are placed 
at the disposal of the Non-ferrous Metals Control, together 
with the required analysis. Inquiries should be addressed 
to the Joint Controllers, Non-ferrous Metals, Grand Hotel, 
Rugby. 


The Pig Iron Market 


Considering the war conditions, the position of 
the pig iron market is satisfactory. Now and again there 
may be a stringency in certain descriptions, but this is 
quickly overcome, and the Control contrives to keep all 
industries employed upon war work supplied with the 
necessary materials. The iron ore position a little while 
ago was rather tight, but imports were arranged upon a 
liberal scale, and the situation was rectified. At the 
moment there is some tightness in the hematite iron 
department, and imports are being continued at a sub- 
stantial rate. whilst at the same time consumers are 
encouraged to make use of other pig irons wherever 
possible. The demand for foundry iron is increasing, and 
the improvement in the position of the light castings 
foundries continues, with the result that there are heavier 
demands upon the makers of high phosphoric iron. On 
the North-East Coast the production of Cleveland foundry 
iron is small and irregular, and consumers there are 
obtaining their supplies from Northamptonshire and 
Derbyshire. Under the Control arrangements, however, 
users do not have to pay more for their pig iron, in spite 
of the fact that there is a longer rail freight than if they 
were supplied by local producers. In the Midlands a 
noticeable feature of the position is the heavy demand for 
special irons from the engineering trades engaged upon 
armament and munitions work. These irons are also 
required in considerable tonnages by machine tool makers. 
Imports of ores-suitable for the production of low phos- 
phoric iron are being distributed by the Control in suffi- 
cient quantity to enable the production of this description 
to be expanded. The output of pig iron on the North- 
West Coast and in Scotland is on a heavy scale. The 
light castings foundries, although better employed than 
they were, are still rather slack. They are obtaining 
their supplies of foundry iron from the Midlands, and these 
seem adequate to meet their needs. The home production 
of basic iron also should be sufficient to satisfy the steel 
trade, as it has been greatly developed since the war 
began, and imports have helped the position. 


Scotland and the North 


Great activity prevails at the steel works in 
Scotland. For the first fortnight of the New Year there 
was some falling off in production as a result of the neces- 
sary repairs to plant, but these have been practically com- 
pleted, and it is anticipated that the big outputs obtained 
at the close of 1940 will be exceeded shortly. <A large pro- 
portion of the steel production is for work arising from 
the war, and in cases where it does not go into direct use 
for this purpose it is the result of the indirect demand. 
Here and there some stringency is noticeable in supplies, 
as in the case of plates, which are in heavy request from 
the shipyards which have large programmes of naval 
and mercantile work in hand. In addition, the tank 
makers are actively employed, and are taking good 
tonnages, as are the boilermakers. The locomotive 
engineers also are busy, and lately have received orders 
from the home railways for sixty-two locomotives and 
tenders. There has been an increase in the demand for 
structural steel, and many of the constructional engi- 
neers, who are less busy than in the early part of last year, 
have now secured sufficient orders to keep them well 
employed for the greater part of 1941. The demand for 
joists, however, is principally for the lighter sizes. At the 
same time, large quantities of the smaller sections are 
passing into consumption, and the re-rollers are hard 
pressed to keep pace with the demand. The wrought iron 
works, which for the most part are now fully occupied, 
are experiencing an active request for high grade bars 
and strip, whilst the lower quality bars are being taken up 
in good quantities by the bolt and nut makers. The 
sheet mills have been busy for months, and there has been 
no relaxation in the pressure which consumers exercise 
to obtain supplies. Black and galvanised sheets are in 
strong demand, and the output is going chiefly into work 
on Government account. In the Lancashire market a 





required will, at first, be imported from the United States. 





large business is passing in structural steel, and the 
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demand for this description of manufactured steel looks 
like increasing. The boiler and tank makers are taking 
up large quantities of plates, but the makers of the latter 
are inclined to quote rather long delivery dates. 


The North-East Coast and Yorkshire 


The demand for all classes of steel shows a tend- 
ency to increase, and in the case of those descriptions 
required for munitions, consumers’ needs are on a definitely 
larger scale than even a few weeks ago. As a result, pro- 
duction at the works on the North-East Coast is being 
pressed to the limit, and it is anticipated that outputs will 
exceed even the high levels attained in the latter months 
of 1940. It is not anticipated that conditions will change 
much during the current year, and it is probable that the 
Control will exercise a rigid supervision upon the con- 
sumption of all kinds of steel. The production of semi- 
finished stee] is well maintained, but it has to be supple- 
mented by considerable imports, and these are arriving 
with regularity. Most of the billets used by the re-rollers 
for some weeks past have been of American origin, and it is 
understood that arrangements have been made for main- 
taining these supplies. All descriptions of finished steel 
materials are being sought after, and the demand for plates 
is particularly heavy. The shipyards on the North-East 
Coast are fully employed, and have a programme of work 
in hand which will last them for many months. Probably, 
the present pressure of work at the shipyards will continue 
for the duration of the war. There is some slackness in 
the demand for structural steel, owing to many of the 
constructional engineers having completed big con- 
tracts; but fresh work has been given out recently, and 
some of these firms are busier than they have been for 
some time, whilst others are expecting to obtain new 
business. There is still some stringency in the supply of 
plates, owing to the excessive demand, but big orders 
have been placed in the United States and supplies from 
that country should be sufficient with the home produc- 
tion to place the consuming industries in a satisfactory 
position. Great activity characterises the Yorkshire 
steel works. The demand for special steels in particular 
has expanded during recent months, and is taxing the 
resources of the works. These steels are largely required 
by the munition manufacturers, and the orders have a high 
priority. The forges and rolling mills in the Sheffield 
district have been actively engaged for a long time, and 
their production is being well maintained. One of the 
busiest sections of the British steel trade is the manu- 
facture of small tools for the engineering establishments. 
There is a big output of crucible steel, and this form of 
manufacture is likely to expand in the not distant future. 


Copper and Tin 

There has been no material change in the copper 
position, and whilst in this country there is no shortage 
and the war industries are getting ample supplies, in the 
United States the situation has become more stringent. 
Prices, however, have not been altered, and the domestic 
quotation remains at 12c., but this is largely because the 
Government has intimated that it does not desire the 
quotation to rise. For export the price stands at 10-25c. 
to 10-50c. f.a.s. Consumers are apparently becoming 
somewhat nervous as to the future, and representations 
have been made to the authorities. It is reported that it 
has been decided by the American Government to arrange 
the import of South American copper free of duty, and 
ordinary consumers wish it to be made clear that they will 
be permitted to participate in the use of these imports. 
It would seem that they fear that the imported copper 
will be used for Government work and that the stringency 
in the market may affect their supplies. Export licences 
have now to be obtained for the shipment of copper over- 
seas from the United States. It is reported that there is 
some hold-up in the issue of the licences, due probably 
to the difficulties attendant upon operating a new Govern- 
ment Department.... Whilst the tin market in London 
has been moderately active, prices have moved to the 
extent of only a few shillings. American Government 
Departments have placed fairly big orders, some direct 
in the East and others which were filled from stocks in the 
United States. Ordinary consumer buying in America 
is apathetic, and there seems to be plenty of tin available. 
In Great Britain the situation is comfortable, but export 
licences are granted sparingly. Some tin, however, has 
been shipped, and the stocks have been reduced, with the 
result that the contango has shown a tendency to narrow. 


Lead and Spelter 


Whilst there is a big consumption of lead in 
Great Britain supplies are adequate to meet the position 
of the war industries, which find no difficulty in getting 
the* metal they require. The situation in the market is 
easier than in the case of other non-ferrous metals, but 
consumers who are not engaged upon essential work do 
not always find it easy to obtain supplies. At the same 
time it is probable that this class of user finds the lead 
position easier than in the case of copper or spelter. The 
cable and battery makers are amongst the largest con- 
sumers of the metal and take up good tonnages.... 
Large quantities of spelter are being consumed, and there 
does not appear to be much surplus tor purposes other 
than those arising from the war. In fact, the spelter 
position seems to be tight in most countries. Probably 
Germany is the best off for this metal, owing to the pro- 
ductive plant of which she has obtained possession by over- 
running other countries. No concern, however, is felt in 
Great Britain regarding future supplies, since the arrange- 
ment entered into at the beginning of the war with Empire 
countries should ensure ample supplies for the period of 
hostilities. In the United States the position remains 
stringent, and is likely to become worse when the full 
weight of the rearmament requirements is felt. Japanese 
efforts to buy spelter in the United States, even at enhanced 
prices, do not appear to have been successful, and there are 








no reports of any important business having been arranged. 
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Notes and 


Rail and Road 


HicucaTEe StatTion.—The deep-level station at High- 
gate, underneath Highgate Station, L.N.E.R., was opened 
for traffic on January 19th. The tube platforms have been 
used for weeks past as an air raid shelter. 


NORTHERN IRELAND Roap TRansport.—Tho accounts 
of the Northern Ireland Road Transport Board for the 
year ended September 30th last have recently been issued 
and show an operating profit of £67,473. 


A Roap Macnet.—There may be something in the old 
story of American automobile monkeys after all, for now 
comes a report that a “‘ road magnet ” on wheels, designed 
to rid the State highways of nails, bolts, and other objects 
which cause tyre blow-outs and automobile accidents, has 
been invented by a Missouri engineer. 


MontTREAL LocoMotTivE Works.—An extension to the 
plant of the Montreal Locomotive Works—controlled by 
the American Locomotive Company—has been started. 
The plans provide for a new building, 800ft. by 400ft. 
There are reports that the company has received orders 
for tanks and gun carriages, to be made in Montreal. 


LicHTING A BrRIDGE.—Storey Bridge, which spans the 
Brisbane River, Queensland, Australia, has a main span 
of 924ft. and with its approaches a total length of 4575ft. 
It is the largest bridge in Queensland. Both span and 
approaches have recently been installed with sodium 
lamps, 85 W for the roadway and 60 W for the footpaths, 
all accommodated in refractor plate lanterns. This com- 
bination of lamp and lantern has resulted in a high degree 
of visibility, freedom from glare and economy in operating 
expense. 

AGRICULTURE AND TRacTION.—The Ministry of Agri- 
culture has made extensive preparations for the spring 
ploughing. Tractors and implements are coming from 
British manufacturers and from abroad in greater quan- 
tities than ever before. In the next three months it is 
expected that over 4000 tractors will be imported. In the 
same period we shall produce at home between 4000 and 
5000 tractors. Last year, in the whole twelve months, 
we imported 6000 tractors and produced 17,000 of our 
own. Nearly 7000 binders arrived from overseas in 1940. 
Some of these latest extra tractors and implements will 
go to increase the reserves held by County War Com- 
mittees to meet emergencies. 


Air and Water 


SUBMARINE Loss.—The Board of Admiralty regrets to 


announce that H.M. submarine “ Triton ” is overdue and 
must be considered lost. 
TEESSIDE ProBLEMS.—Sir John Maxwell, Northern 


Regional Transport Commissioner, has decided to form a 
committee to inquire into transport problems with special 
reference to the Teesside industrial area. 

Surprinc Losses.—Mercantile losses by enemy action 
for the week ended January 20th were five British ships, 
amounting to 34,772 tons, and six allied ships, amounting 
to 23,440 tons, making a total tonnage of 58,212. 


MetTaLt IN AEROPULANES.—In an article in Foreign 
Affairs, Mr. P. W. Bidwell estimates that an all-metal 
aeroplane, weighing 8300 lb., contains 5120 lb. of alumi- 
nium, 1680 1b. of iron and steel, 360 Ib. of copper, from 
69 lb. to 70 1b. each of nickel, chromium, molybdenum, 
magnesium, and tin, as well as small quantities of lead 
and zinc. 

ROUMANIAN Om OvutPputT.—Mr. H. G. Austin, formerly 
factory representative in Roumania of the Oil Well Supply 
Company, Ltd., who recently addressed members of the 
Fuel Luncheon Club in London, said that Roumanian oil 
production in 1939 had declined 30 per cent. from its 
1936 peak. Production figures in metric tons had fallen 
from 8,700,000 in 1936 to 6} millions in 1939, and the 
figures for 1940 would show a further drop of 500,000 tons. 

Soutn ArricaN Arr SEervicEes.—Weekly air services 
between Johannesburg and Cape Town, Cape Town and 
Loanda in Angola, and Germiston and Entebbe in Uganda 
have been inaugurated by the South African Railway 
Administration. The Railway Gazette states that the new 
American-built Lockheed “ Lodestar”’’ passenger aero- 
planes are being used for the new services, which run on 
fast schedules arranged in accordance with the results 
achieved in test flights. Both services will start from 
Germiston. 

ALUMINIUM Scrap FoR ArrcrarT.—The salvaging of 
aluminium scrap from destroyed aeroplanes was the 
subject of an authoritative statement by Mr. H. F. James, 
a director of Northern Aluminium Company, Ltd. It 
was printed in the current issue of Steel Metal Industries, 
and inter alia emphasises the changed conditions that 
must be observed in these times. After the outbreak of 
war the use of aluminium was severely curtailed, and it 
hecame obvious that all good quality scrap should be 
segregated and used again in melts of composition similar 
to that of the original sheet, rod, or other material from 
which it was produced. Utilised in that way its intrinsic 
value would be approximately equivalent to that of alloys 
of similar constitution produced from virgin materials. 
The percentage of such secondary material that could be 
added to melts was limited only by the supplies of segre- 
gated scrap available, and not, as had been the case hitherto, 
by the quantity of impurities allowed to mix with the 
serap. 

AN ANNUAL REVIEW OF SHIPPING.— Despite the war and 
the restrictions of the Censors, The Journal of Commerce, 
Liverpool, has been able to produce an excellent “‘ Annual 
Review of Shipping and Allied Subjects.” It opens with 


an Introductory Survey by the Editor, in which all the 
events connected with shipping during the past year are 
clearly chronicled and reviewed. 


Amongst many interest- 





Memoranda 


—~_—— a 


ing comments we note that the Editor expresses doubts 
about convoys. “From the purely shipping point of 
view,” he says. “ there is nothing in their favour, and it 
may be that there will be less to be said for them from the 
aspect of safety in the near future.”” A number of special 
articles follow this Introduction. In one, Sir Philip Haldin, 
President of the Chamber of Shipping, speaks strongly of 
the refusal of the Ministry of Shipping to allow ship- 

owners to purchase ships, and sees in that a possible danger 
that the Government may contemplate the folly of 
nationalising shipping. Mr. ‘Lawrence Holt contributes an 
article on a high literary plane, which exalts the pride of 
vocation and sense of duty in the seamen of Britain. 

Passing over many other good articles, we must mention 
an article by A. C. Hardy, in which the question of sub- 
marine design, propulsion and limitations are ably dis- 
cussed. Altogether this Annual Review, which makes 
quite a thick volume, is something for the producers to be 
proud of. 


Miscellanea 


A Ketvin Lecrure.—The Institution of Electrical 
Engineers hopes to arrange for the Kelvin Lecture by 
Dr. 8. Chapman, F.R.S., to be delivered on May 8th, 
immediately following the annual general meeting, which 
is to be held on that day at 2.30 p.m. Dr. Chapman will 
deal with the subject of ‘‘ Electrical Works by Helios, or 
the Sun and the Ionosphere.” 

INSTITUTION OF CHEMICAL ENGINEERS.—The Institu- 
tion will hold its annual meeting in London on April 4th. 
Mr. C. 8. Garland has been nominated by the Council as 
President, in succession to Mr. F. Heron Rogers. The 
Institution has recognised satisfactory completion of the 
undergraduate courses in chemical engineering at the 
Imperial College of Science and Technology, South Ken- 
sington, and at University College, London, as carrying 
exemption from the associate membership examination. 

Gass aS AN INSULATION MEepIUM.—Spun glass as a 
material for insulation has its place alongside mica and 
asbestos, but for many purposes it is useless untreated ; 
it requires to be combined with a suitable varnish. Recent 
research has developed varnishes and other impregnating 
material suited to conditions of high heat and humidity. 
High temperatures have been reached in glass-insulated 
coils under laboratory conditions, and useful data have been 
obtained on impregnants. The resources of the varnish 
makers should now lead to the production of impregnants 
for use in daily practice. 

A CtLosE MEASUREMENT.—A New York company 
making scientific apparatus has produced an instrument 
with which dissolved oxygen in boiler feed water can 
be measured to one part in 400 millions. The instrument 
is based on the thermal conductivity principle, and 
embodies four platinum spirals forming four arms of a 
Wheatstone bridge. Two spirals are exposed to the sample 
gas and two are permanently sealed with saturated hydro- 
gen. The deflection of the instrument is proportional to 
the concentration of dissolved oxygen in the sample water 
passing through the scrubbing tower. 

ARMS AND THE AREA Boarps.—The work of the Area 
Boards in developing war production has been surveyed 
by Mr. Harold Macmillan, Parliamentary Secretary to the 
Ministry of Supply. The Government wants the Boards 
to anticipate every kind of problem which may arise as a 
result of enemy action and affect war production. Prob- 
lems created recently by air raid damage have led to a 
clearer understanding of the functions on which Area 
Boards can usefully concentrate. Mr. Macmillan hopes to 
discuss the problems that come to light as the results of 
the survey with the Board in each area. 

Mica Propuction.—A recent note in these columns on 
the production of mica in Tanganyika may now be supple- 
mented by a report on the mica industry of Canada which 
experienced marked expansion last year. Producers’ 
sales were double those of the preceding year, and the value 
increased by over 80 per cent. The Canadian mica output 
is almost wholly of the phlogopite or amber variety, and 
is particularly valuable for uses where high resistance is 
required in the electrical industry. The deposits now being 
worked are situated mainly in Eastern Ontario and the 
adjacent section of Quebec. There is a small production 
of moscovite or white mica. 


WorksHor Buiack-out.—In a paper on “ Industrial 
Lighting in Wartime,” read at a recent meeting of 
the Illuminating Engineering Society, Mr. H. C. Weston 
discussed among other things the effect of blacking out 
every window. The almost complete deprivation of day- 
light which that involved had the effect of placing the day 
shift on the same level as the night shift, although when 
the artificial lighting was adequate no evidence had been 
found that the effect was prejudicial. Natural daylight, 
however, was always to be preferred, and if removable 
shutters were installed so that the ratio gf unobscured 
window to floor area was about 1 to 8, much work could 
be done without artificial light. In many modern work- 
shops the ratio of window to floor area was | to 3, so that 
only a proportion of the windows needed to be shuttered. 


A CANADIAN CoKING Process.—A coke which can be 
produced rapidly in comparatively small quantity, if 
necessary, and of a quality particularly suitable for use 
in processes where coke is chemically reacted with other 
elements, as in the manufacture of calcium carbide, silicon 
carbide, or in the production of phosphorus, is the subject 
of a Canadian patent which is to be worked by Shawinigan 
Chemicals, Ltd. According to the Chemical Trade Journal 
the invention rests on the discovery that, by controlling 
and judiciously applying the air through the grate and 
the bed of the coal, the volatile matter is attacked in pre- 
ference to the fixed carbon. This is an unexpected result, 
since it is the usual experience that bituminous coal burned 
with insufficient air results in a mixture of ash and 





unburnt coal containing more or less volatile matter. The 
coke produced is as strong as most types of by-product 
coke. It has been demonstrated that coal running 35 to 
40 per cent. volatile matter can be utilised to produce a 
strong coke with very little breeze, an operation that has 
not been practicable in the ordinary retort. 


Corrine Quartz Crystats.—In the course of a paper 
on ‘* The Application and Use of Quartz Crystals in 
Telecommunications,” read before the Institution of 
Electrical Engineers, Mr. C. F. Booth drew attention to 
the need for better saws. Several of the available saws 
for cutting quartz crystals possessed the “ long-life” pro- 
perty, but they failed to give the desired cutting accuracy. 
The solution appeared to lie in the use of a hard steel disc, 
to give stiffness, with a softer deposited rim containing the 
diamond charge. The effective cutting rate could be 
accelerated by the use of precision gauged saws capable 
of producing three or even four slices. Improved universal 
fixtures might enable the raw crystals to be cut into slices 
with the minimum amount of preparatory cutting. 
Improvement of the parallelism of the plates from the 
cutting machine and of their closeness to the final dimen 
sions would reduce the duration of the lapping process. 


Personal and Business 


THe Francois CEMENTATION Company, Ltd., has 
appointed Mr. F. G. Atherton to take charge of its mining 
department. 

Mr. R. J. Hat has been appointed by the Minister of 
Transport to be a nominee member of the Mersey Docks 
and Harbour Board. 

Dr. W. H. Harrrevp, of Thomas Firth and John Brown, 
Ltd., has become President of the Sheffield Society of 
Engineers and Metallurgists. 

Mr. P. Prircuarp, of the Birmingham Aluminium 
Castings Company, has been elected President of the 
Birmingham, Wolverhampton and Stafford District Engi- 
neering Employers’ Association, and Major E. O. Yates, 
of Thos. Smith and Sons, of Saltley, Ltd., has been 
appointed Deputy President. 

THe Late Mr. T. U. Hiti.-—We regret to have to record 
the death at his home at Westerham, Kent, of Mr. T. U. 
Hill, who until he retired in 1935 occupied the position of 
the London manager of the Carborundum Company, Ltd., 
Trafford Park, Manchester. Mr. Hill joined the company 
in 1907, and took a leading part in the rapid growth of the 
abrasive industry in this country. 








Forthcoming Engagements 


Saciets, 





Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Bradford eateadten Society 

Monday, Feb. 10th.—Technical College, Bradford. * Some 
Common Types of Water Supplies and their Tc in 
Steam Plant,” W. F. Gerrard and T, Millican. 7.15 p.m. 

Fuel Luncheon Club 

Thursday, Feb. 6th.—Connaught Rooms, Great Queen Street, 
Kingsway, W.C.2. Luncheon. “The War Damage Bill 
and its Relation to the Fuel Industries,” Captain H. F. C. 
Crookshank. 12.40 for 1.10 p.m. 

Dluminating Engineering Society 

Tuesday, Feb. 1\th.—E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, W.C.2. ‘‘ The Recognition of Coloured Light 
Signals,” J. G. Holmes. 2.30 p.m. 

Institute of Fuel 
12th.—C: onnaught Rooms, Great Queen 


“Some Notes on a Post-war 
a Practical 


Wednesday, Feb. 
Street, Kingsway, W.C.2 
National Fuel Policy with suggestions for 
Plan,” J. D. Troup. 2.15 p.m. 


Institute of Petroleum 
5th.Institution of Mechanical Engineers, 


Wednesday, Feb. 
‘‘Extreme Pressure 


Storey’s Gate, Westminster, S.W.1. 


Addition Agents,” E. A. Evans and J. 8. Elliott. 2.15 p.m. 
Institution of Electrical Engineers 
Monday, Feb. 10th.—N.E. Centre: Neville Hall, Westgate 
oad, Newcastle-upon-Tyne. ‘Electricity in Paper 
making,” W. G. Mason and 8. A. G. Emms. 6,15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Feb. 1\th.—39, Elmbank Crescent, Glasgow, C.2. 
ms Experiments in Rou ~¢ Water with a Single-screw Ship 
Model,” J. L. Kent and R. 8. Cutland. 6.30 p.m. 
Institution of Mechanical Engineers 
Monday, Feb. 3rd.—N.E. Brancn: Mining Institute, Neville 
Hall, Newcastle-upon-Tyne. ‘“‘ Progress in Marine Engi- 
neering as Influenced by the Classification of Ships,” 8. F. 
Dorey. 6 p.m. 
Newcomen Society 
Wednesday, Feb. 12th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. * Early Ap plication of 
En, ineering to the Warming of Buildings,’’ A. F. Dufton : 
istory of the Hydraulic Extrusion Process for Metals,” 


C. E. Pearson. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 3lst.—Mining Institute, Newcastle-upon-Tyne. 
‘* Effect of Some External Factors on the Performance of 
Single-screw Ships,” A. Kari. 6 p.m. 
North of England Institute of Mining and Mechanical Engineers 
Friday, Feb. 14th.—Royal Station Hotel, Neville Street, New- 
castle-upon-Tyne. Dinner. 7 for 7.30 p.m. 
Royal Institution of Great Britain 
Tuesday, Feb. 11th.—21, Albemarle Street, W.1. 
G.I. Finch. 2.30 p.m, 
Royal Society of Arts 
Wednesday, Feb. 5th—John Adam Street, Adelphi, W.C.2. 
** Design and the Paper Manufacturer,” E. W. Goodale. 
1.45 p.m. 
Wednesday, Feb. 19th.—John Adam Street, Adelphi, W.C.2. 
* Methods of Paper Manufacture,” J. Grant. 1.45 p.m. 


** Explosives,” 








